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The present invention relates to novel human T744SF polypeptides and isolated nucleic acids containing the coding regions of the 
genes encoding such polypeptides. Also provided are vectors, host cells, antibodies, and recombinant methods for producing human TM4SF 
polypeptides. The invention further relates to diagnostic and therapeutic methods useful for diagnosing and treating disorders relates to 
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TM4SF Receptors 

Field of the Invention 

The present invention relates to novel four transmembrane superfamily (TM4SF) 
5 receptor proteins. More specifically, isolated nucleic acid molecules are provided encoding 
novel TM4SF polypeptides. Novel TM4SF polypeptides and antibodies that bind to these 
polypeptides are provided. Also provided are vectors, host cells, and recombinant and 
synthetic methods for producing human TM4SF polynucleotides and/or polypeptides. The 
invention further relates to diagnostic and therapeutic methods useful for diagnosing, treating, 
10 preventing and/or prognosing disorders related to these novel TM4SF polypeptides. The 
invention further relates to screening methods for identifying agonists and antagonists of 
polynucleotides and polypeptides of the invention. The present invention further relates to 
methods and/or compositions for inhibiting the production and function of the polypeptides 
of the present invention. 

15 , . - - ■ 

Bdck^hund of the Invention 
Receptor proteins are found on the membrane of the cells and are involved in a wide 
range of cellular functions, such, as signal transduction, for example. There are many types of 
receptor proteins, and for convenience, these proteins are.gfouped'in farniiies based on 
20 similarity in structure and function. 

One such superfamily of receptor proteins is the TM4SF of cell surface proteins, 
which are also known as the tetraspan receptor superfamily, the tetraspanins, or the 4TM 
family of receptor proteins. This family of receptor proteins is comprised of at least seventeen 
individual gene products (these include CD9, CD20, CD37, CD53, CD63, CD81, CD82, 
25 A 15, CO-029, Sm23, RDS, Uro B, Uro A, SAS, Rom-1, PETA3, and YKK8). The TM4SF 
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is the second largest group in the CD antigen superfamily, ' Each member of the TM4SF can 
be characterized by several putative physical features including four highly conserved 
transmembrane domains, two divergent extracelllilar loops, one short conserved cytoplasmic 
loop located between two transmembrane domains,* and two short and highly divergent 

5 cytoplasmic tails. Expression patterns for members <)f the TM4SF tend to be rather broad 
and can vary widely between members. The functional roles of TM4SF members are 
primarily associated with signal transduction events and pathways, but also include cell 
adhesion in platelets and other lymphocytic and non-lymphocytic cell lines, as well as cell 
motilityV proliferation, and metastasis. In addition, recent evidence suggests that a subset of 

10 the members of the TM4SF may function as potassium channel molecules. 

One member of the TM4SF, CD20, is a four membrane spanning domain cell surface 
phosphoprotein expressed exclusively on B lymphocytes. Although the precise functional 
role of CD20 has yet to be determined, it is thought to function primarily as a receptor during 
B-cell activation. Furthermore, a large number of ex perimentar observations suggest several 

15 additional speculative roles for the CD20 molecule. For example, CD20-specific 

immunoprecipitation of biochemically cross-linked plasma membrane proteins suggests that 
CD20 assumes a multimeric structural confo^rmation characteristic of other previously 
described membrane chann€il p|roteins. Further jexperinjentation has revealed that expression 
of jexogenous CD20 on the cell surface specifically increases Ca^* conductance across the 

20 plasma membrane. Together, these results suggest that CD20 complexes may function as B- 
cell specific Ca^* ion channels. In addition, monoclonal antibodies raised against CD20 have 
been used to stimulate resting B-cells to transition out of the GO/Gl segment of the cell cycle. 
It has also been demonstrated that CD20 is associated with both serine and tyrosine kinases 
and, more specifically, that CP20 is associated, although not directly, with the Src family of 

25 tyrosine kinases including p56/531yn, p561ck, and p59fyn. 
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.1 A further member ©f the TM4SF, CD81 (TAPA-1), is a widely expressed cell-surface 
protein which is thought tO;iriflu;ence:the adhesion, morphology, activation, differentiation, 
and proliferation of B-cells and T-oells, as well as other cells. On T-cells, for example, CD81 
associates with CD4 and CD8 and provides a co-stimulatory signal with CDS. CDS! is also 
5 thought to affect cognate B-cell and T-cell interactions, because anti-CD81 increases IL-4 
synthesis by T-cells responding to antigen presented by B-cells, but not by monocytes. 

. Thus, there is a clear need for identifying and exploiting novel members of the 
TM4SFof receptors, $uch a$ those described above. Although structurally related, these 
receptors will likely possess diverse and multifaceted functions in a variety of cell and tissue 
10 types. Receptor type molecules should prove useful in target based screens for small . 
; molecules and other such pharmacologically valuable factors. Monoclonal antibodies raised 
against such receptors may prove useful ;as therapeutics in anti.:tunrior, diagnostic, or other 
i capacities. Furthermore, receptors described here may prove useful in an active or passive 
_ , immunotherapeutical role in patients iwith cancer or other immunocompromised disease 

15 states. :y ' ^ . 

The present invention ihcl^ niicleit ktii molecules comprising, or 

alternatively, consisting of a'poryriuclediiide sequence discic^sfed in the sequ^ listing and/or 

20 contained in a human cDNA plasinid described in table 1' and deposited with the American 
Type Culture Collection (ATCC). Fragments, variants, and derivatives of these nucleic acid 
molecules are also encompassed by the invention, the. .present invention also includes 
isolated nucleic acid molecules comprising, or alternatively, consisting of, a polynucleotide 
encoding TM4SF polypeptides, the present invention further includes TM4SF polypeptides 

25 encoded by these polynucleotides. Further provided for are, amino acid sequences comprising, 
or alternatively, consisting of. TM4SF polypeptides as disclosed in the sequence listing 
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and/or encoded by the human cDNA plasmids described in Table 1 and deposited with the 
ATCC. Antibodies that bind these polypeptides are also encompassed by the invention. 
Polypeptide fragments, variants, and derivatives of these amino acid sequences are also 
encompassed by the invention, as are polynucleotides encoding these polypeptides and 
5 antibodies that bind these polypeptides. / ■ . 

Detailed Description 

Tables 

Table 1 summarizes ATCC Deposits, Deposit dates, and ATCC designation numbers 
10 of deposits made with the ATCC in connection with the present application. Table I further 
summarizes the information pertaining to each "Gene No." described below, including cDNA 
clone identifier, the type of vector contained in the cDNA clone identifier, the nucleotide 
sequence identifier number, nucleotides contained in the disclosed sequence, the location of 
the 5' nucleotide of the start codon of the disclosed sequence, the amino acid sequence 
15 identifier number, and the last amino acid of the ORF encoded by the disclosed sequence. 

Table 2 indicates public ESTs, of which at least one, two, three, four, five, ten, or 
more of any one or more of these public EST sequences are optionally excluded from certain 

embodiments of the invention. 

• ■ - : ' > ■'*'*'^''-:^'-'. ; . ' . ' ' r ^ ' ^ • / ■[ 

20 Definitions 

The following definitions are provided to facilitate understanding of certain terms 
used throughout this specification. 

in the present invention, "isolated" refers to material removed from its original 
environment (e.g.. the natural environment if it is naturally occurring), and thus is altered "by 
25 the hand of man" from its natural state. For example, an isolated polynucleotide could be 
part of a vector or a composition of matter, or could be contained within a cell, and still be 
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"isolated": because that vectory composition of matterj or particular cell is not the original 
? environment of the polynucleotide -The term "isolated" does not refer to genomic or cDNA 
libraries; wfhole cell total or. mRNA , preparations, genoniic DNA preparations (including 
those separated by electrophoresis, and transferred onto blots), sheared whole cell genomic 
5 DNA preparations or other compositions where the art demonstrates no distinguishing 
features of the polynucleotide/sequences of the present invention. 

As used herein, a "polynucleotide" refers to a molecule having a nucleic acid 
sequence contained in SEQ ID NO:X (as described in column 5 of Table I), or cDNA 
plasmid:Z (as described in column 3 of Table I and contained within a pool of plasmids 

10 deposited with the ATCC). For example, the polynucleotide can contain the nucleotide 
sequence of the full length cDNA sequence, including the 5* and 3* untranslated sequences, 
the coding region, with or without a natural or artificial signal sequence, the protein coding 
region, as well as fragments, epitopes, domains, and variants of the nucleic acid sequence. 
Moreover, as used herein, a "polypeptide" refers to a molecule having an amino acid 

15 sequence encoded by a polynucleotide of the invention as broadly defined (obviously 
excluding poly-Phenylalanine or poly-Lysine peptide sequences which result from translation 
of a polyA tail of a sequence corresponding to a cDNA). 

In the present invention, a representative plasmid containing the sequence of SEQ ID 
NO:X was deposited with the American Type Culture Collection ("ATCC") and/or described 

20 in Table I . As shown in Table 1 , each plasmid is identified by a cDNA Clone ID (Identifier) 
and the ATCC Deposit Number (ATCC Deposit No:Z). Plasmids that were pooled and 
deposited as a single deposit have the same ATCC Deposit Number. The ATCC is located at 
10801 University Boulevard, Manassas, Virginia 201 10-2209, USA. The ATCC deposit 
was made pursuant to the terms of the Budapest Treaty on the international recognition of the 

25 deposit of microorganisms for purposes of patent procedure. 
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A "polynucleotide" of the present invention also includes those polynucleotides 
capable of hybridizing, under stringent hybridization conditions, to sequences' contained in 
SEQ ID NO:X, or the complement thereof (e.g., the complement of any one, two, three, four, 
or more of the polynucleotide fragments described' herein) and/or sequences contained in 

5 cDNA pIasmid:Z (e.g., the complement of any 'one, two, three, four, or more of the 
polynucleotide fragments described herein). "Stringent hybridization conditions" refers to an 
overnight incubation at 42 degree C in a solution comprising 50% formamide, 5x SSC (750 
mM NaCl, 75 mM trisodium citrate), 50 mM sodium phosphate (pH 7.6), 5x Denhardt's 
solution; 10% dextran sulfate, and 20 //g/ml denatured, sheared salmon sperm DNA, 

10 followed by washing the filters in O.lx SSC at about 65 degree C 

Also iiicluded within "polynucleotides"' of the present invention are nucleic acid 
molecules that hybridize to the polynucleotides of the present invention at lower stringency 
hybridization conditions. Changes in the stringency of hybridization and signal detection are 
= i primarily accomplished through the manipulation of formamide concentration (lower 

15 percentages of formamide result in lowered stringency); salt conditions, or temperature. ' For 
example, lower stringency conditions include an overnight incubation at 37 degree C in a 

' -solution comprising 6X SSPE (20X SSPE - 3M NaGl; 0.2M NaH2P04; 0.02M EDTA, pH 
7.4); 0,5% SDS, 30% formamide; 100 ^g/ml salmon^perm blocking DNA; followed by 
washes at 50 degree C with I XSSPE, 0:1% SDS. In addition, to achieve even lower 

20 stringency, washes performed following stringent hybridization can be done at higher salt 
concentrations (e.g. 5X SSC). 

Note that variations in the above conditions may be accomplished through the 
inclusion and/or substitution of alternate blocking reagents used to suppress background in 
hybridization experiments. Typical blocking reagents include Denhardfs reagent, BLOTTO, 

25 heparin, denatured salmon sperm DNA, and commercially available proprietary formulations. 
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' The inclusion ;of specif ic/bjocking: reagents may require modification of the hybridization 
. !conditionsdescribed above,<d.ue to: problems with compatibility. 

iOf.Qourse, a polynucljeotide!>vyhich hybridizes only to polyA+ sequences (such as any 
3' terminal polyA+ tract of a cDNA shown in the sequence listing), or to a complementary 
5 stretch of T (or U) residues, would not be included in the definition of "polynucleotide," since 
such a polynucleotide would hybridize to any jiucleic acid molecule containing a poly (A) 
stretch or the complement thereof <«.g., practically any double-stranded cDNA clone 
generated using oligo*dT as,a ppmer), . ' 

. ' The /polynucleotides of the present invention can be composed of any 

10 polyribonucleotide or polydeoxribpnucleotide, which may be unmodified RNA or DNA or 
; ^ . modified RNA or DNA. Fpr example, polynucleotides can be coriiposed of single- and 
double-stranded DNA, DNA, that is a mixture of single- and doublcTStranded regions, single- 

r and double-stranded RNA, and RNA that is mixture of single- and double-stranded regions, 

hybrid molecules comprising DNA and RNA that may be single-stranded or, more typically, 
. 15- double-stranded or a mixture of single-; and double-stranded regions.y In addition,:, the 

< ; polynucleotide can be composed of triple-stranded re^^^ 
< : ; iRNA and DNA. A polynucleptidje may ^Iso contain ;One or more modified bases or DNA or 
...RNA.biapkbpnes modifiedifor-sitabilitys.or^ "Modified" bases include, for 

example,rtritylated b^ses anjd unusual bases such.as inpsiae,^)A. vari ety of modifications can 
20 be made to DNA and RNA; thus, "polynucleotide" embr^aces chemically, enzymatically, or 
metabolically modified forms. . . 

inr specific embodiments, the polynucleotides of the invention are at least 15, at least 
30, at least 50, at least 100; at least 125, at least 500, or at least 1000 continuous nucleotides 
.but are less than or equal to 300 kh, 200 kb, 100 kb, 50 kb, 15 kb, 10 kb, 7.5kb, 5 kb, 2.5 kb, 
25 2.0 kb, or 1 kb, in length. In a further embodiment, polynucleotides of the invention 
comprise a portion of the coding sequences, as disclosed herein, but do not comprise all or a 
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portion of any intron. In 'another enfibodimemr the polynucleotides coniprising coding 
sequences do not contain coding sequences of a genomic flanking gene (i.e., 5'^ or 3* to the 
gene of interest in the genome). In other embodiments, the polynucleotides of the invention 
do not contain the coding sequence of more than 1000, 500, 250, 100, 50, 25, 20, 15, 10, 5, 4, 

5 3, 2, or 1 genomic flanking gene(s). 

"SEQ ID NO:X" refers to a polynucleotide sequence described in column 5 of Table 
1, while "SEQ ID NO:Y" refers to a polypeptide sequence described in column 10 of Table I. 
SEQ ID NO:X is identified by an integer specified in column 6 of Table I . The polypeptide 
sequence SEQ ID NO:Y is a translated open reading frame (ORF) encoded by polynucleotide 

10 ' SEQ ID NO:X. The polynucleotide sequences are shown in the sequence listing inrimediately 
followed by all of the polypeptide sequences. Thus, a polypeptide sequence corresponding to 
polynucleotide sequence SEQ ID NO:2 is the first polypeptide sequence shown in the 
sequence listing. The second polypeptide sequence corresponds to the polynucleotide 
sequence shown as SEQ ID NO:3, and ^o on. - ^ 

15 The polypeptides of the present invention can be composed of amino acids joined to 

each other' by peptide bonds or modified peptide bonds, i.e., peptide isbsteres, and may 
' contain amino acids other than the 20'gene-encoded amino acids. The polypeptides may be 
modified by either natural processes, such as posttranslational processing, or by chemical 
modification techniquek-vvhich are well known in the art. Such modifications are well 

20 described in basic texts and in more detailed monographs, as well as in a voluminous 
research literature. Modifications can occur anywhere in a polypeptide, including the peptide 
backbone, the amino acid side-chains and the amino or carboxyl termini. It will be 
appreciated that the same type of modification may be present in the same or varying degrees 
at several sites in a given polypeptide. Also, a given polypeptide may contain many types of 

25 modifications. Polypeptides may be branched, for example, as a result of ubiquitlnation, and 
they may be cyclic, with or without branching. Cyclic, branched, and branched cyclic 
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polypeptides may result from posttranslation natural processes or may be made by synthetic 
.'methods. - Modifications. include iiacetylation^ acylation, ADP-ribpsylation, amidation, 
covalent attachment of flavin, cov^! en t attachment of a heme moiety, cpvalent attachment of 
a nucleotide or nucleotide derivative, covalent attachment of a lipid or lipid. derivative, 
5 covalent attachment of phosphotidylinositol, cross-linking, cyclization, disulfide bond 
formation, idemethylation,.fQrniation of covalent cross-links, formation of cysteine, formation 
of pyroglutamate, formylation, .gamma-carboxylation, glycosylation, GPI anchor formation, 
jt hydroxylation, iodinatiqn, niethylation, myristoylation, oxidation, pegylation, proteolytic 
.processing, phosphorylation, prenylation, racemization, selenoylation, sulfation, transfer- 
10 ;RNA mediated addition of amino acids to proteins such as arginylation, and ubiquitination. 
? (See, for instance, PROTEINS - STRUCTURE AND MOLECULAR PROPERTIES. 2nd 
i ; Ed;, T. , E, Creighton, W. -K. Freeman and Company, New, York (1993); 
POSTTRANSLATIONAL COVALENT MODIFICATION OF PROTEINS, B, C Johnson, 
Ed., Academic Press, New York, pgs. I-I2 (1983); Seifter et a!., Meth Enzymol 182:626-646 
15 (1990);RattanetaL, Ann NY Acad Sci663;48-62 (1992)). 

: The polypeptides of the invention can be prepared, in any suitable manner. Such 
polypeptides include; isolated naturally .qcQurring ipoly peptides, recpmbinantly produced 
■ polypeptides, synthetijq^Hy,, produce^ produced by a 

combination of these methods.^ Means for preparing s,iKfh poly:p>eptides are well understood in 
20 theart. . = : , -.^^ ^ . 

The polypeptides may be in the form of the secreted protein, including the mature 
form, or may be a, -part of a larger protein, such as a, fusipn protein (see below). It is often 
advantageous to include an additional aminp acid sequence which contains secretory or 
. leader sequences, pro-sequeqces, sequences which aid. in purification, such as multiple 
25 , histidine residues, or an additional sequence for stability during recombinant production. 
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The polypeptides of the present invention are preferably provided in an isolated form, 
and preferably are substantially purified: A recdnibinantiy produced version of a 
polypeptide, including the secreted polypeptide; can be substantially purified using 
techniques described herein or otherwise known in the art, such as, for example, by the one- 
5 step method described in Smith and Johnson, Gene 67:31-40 (1988). Polypeptides of the 
invention also can be purified from natural, synthetic or recombinant sources using 
techniques described herein or otherwise known in the art, such as, for example, antibodies of 
the invention raised against the polypeptides of the present invention in methods which are 
well known in the art. 

10 By a polypeptide demonstrating a "functional activity" is meant, a polypeptide 

capable of displaying one or more known functional activities associated with a full-length 
(complete) protein of the invenition. Such functional activities include, but are not limited to, 
biological activity, antigenicity [ability to bind (or compete with a polypeptide for binding) 
to an anti-polypeptide antibody], immunogenicity (ability to generate antibody which binds 

15 ' to a specific polypeptide of the invention), ability to form multimers with polypeptides of the 
invention, and ability to bind to a receptor or ligahd for a polypeptide. ' 

"A polypeptide having functional activity" refers to polypeptides exhibiting activity 
sirriilar^ but not necessarily icleriticar to, an activity'of a p6lypeptide of the present invention, 
including mature fbrms;^ as measured in a particular assa'y, such as, for example, a biological 

20 assay, with or without dose dependency. In the case where dose dependency does exist, it 
need not be identical to that of the polypeptide, but rather substantially similar to the dose- 
dependence in a given activity as compared to the polypeptide of the present invention (i.e., 
the candidate polypeptide will exhibit greater activity or not more than about 25-fold less 
and, preferably, not more than about tenfold less activity, and most preferably, not more than 

25 about three-fold less activity relative to the polypeptide of the present invention). 



BNSDOCID: <WO 0070076A1_L> 



PCT/lJSOO/13504 

11 

, The functional activity of the polypeptides, and fragments, variants derivatives, and 
analogs thereof, can be assayed l^y various niet^^^ 

For example, in one embQdiment where one is assaying for. the ability to bind or 
compete with full-length polypeptide, of the present invention for binding to an antibody to 
5 the full length polypeptide, various immunoassays known in the art can be used, including 
but not limited to, conipeUtive and non-competitive assay systems using techniques such as 
radioimmunoassays, ELISA . (enzyme linked immunosorbent assay), "sandwich" 
/ : jimmunoassays, imrr^unpradipmetric assays, gel diffusion precipitation reactions, 
immunodiffusion assays, in situ immunoassays (using colloidal gold, enzyme or radioisotope 
10 labels, for example), western blots, precipitation reactions, agglutination assays (e.g., gel 
.agglutination assays, hemagglutination , assays), complement fixation assays, 
limmunofluorescence assays, protein A assays, and immunoelectrophoresis ass^^ In one 
. embodinrient, antibody binding is detected by detecting a label on the^ priniary antibody. In 
^ . another embodiment, the primary antibody is detected by detecting binding of a secondary 
15 antibody or reagent to the primary antibody.^ In a further, embodiment, the secondary 
antibody is labeled. . Many .means are known in the art for detecting bi;iding in an 
inimunoassay and are within tl;ie.scope of th . , 

; ln^anotherje)[nl^odim^ identified, or the ability of a pplypeptide 

fragment,, variant or derivative of thp. invention to multimeri^ejs..,be binding can 

20. be assayed, e.g., by means well-known in the art, such as, for e;;cample, reducing and non- 
reducing gel. chromatography, protein affinity chromatography, and affinity blotting. See 
generally,.Phizicky, E., et al., Microbiol. Rev. 59:94-123 (1995). In another embodiment, 
physiological correlates polypeptide of the present invention binding to its substrates (signal 
transduction) can be assayed. 
25 In addition, assays described herein (see Examples) and otherwise known in the art 

may routinely be applied to measure the ability of polypeptides of the present invention and 
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fragments, variants derivatives arid analogs thereof to elicit polypeptide related biological 
activity (either in vitro or in vivo); Other methc^ds will be known to the skilled artisan and 
are within the scope of the invention. ^ ■ ■ 

5 Polynucleotides and Polypeptides of the Inveritioii 

FEATURES OF PROTEIN ENCODED BY GENE NO: 1 

The translation product of this gene shares sequence homology with the A4 protein 
(See Geiibank Accession AAA35499.1), which is a protein with 4 putative transmembrane 

10 domains that is found in colonic mucosa, = 
In specific embodiments, transmembrane domains of this novel TM4 superfamily 
homolog comprise, or alternatively consist of, the following amino acid sequences: 1 .) TM 1 
domain: GALGRLKVAQVILALIAFICIETIMAC (SEQ ID NO: 26); 2;) TM2 domain: 
EFVSCSAFVVTGVLLIMFSLN (SEQ ID NO: 27); 3.) TM3 domain: 

15 TDLVNTGLSAFLFnASIVLAAL(SEQ IDNO: 28); and 4.) TM4 domain: 

GAEIAAVIFGFLATAAYAV (SEQ ID NO: 29): It is contemplated that the transmembrane 
domains listed above may vary by'one, two, three, f6ur,'five, six, seven, eight, nine, ten or 
more amino acids of SEQ id NO: 14. Poiyriiiclisbtides encoding these polypeptides, 
including fragments and/or^ variants; are alsb encompassed by the invention, as are antibodies 

20 that bind these polypeptides/ 

Preferred polypeptides of the present invention comprise, or alternatively consist of, 
one, two, three, or all three of the immunogenic epitopes of the protein shown in SEQ ID 
NO: 14 as residues: Ser-6 to Gly-21, Gln-164 toTyr-169, iand/or Arg-173 to Leu-188. 
Fragmients and/or variants of these polypeptides, such as, for example, fragments and/or 

25 variants as desci*ibed herein, are encompassed by the invention. Polynucleotides encoding 
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these polypeptides (including fragments and/or variants) are also encompassed by the 
: ^. invention, as are antibodies thaX bind thes - . 

This gene is expressed in thyroid tumor tissue, and to a lesser extent in T cells. 
Therefore, polynucleotides and polypeptides of the invention, including antibodies, 
5 are useful as reagents for differential. identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include but are not 
limited to: endocrine and immune system diseases and/or dis^orders. Similarly, polypeptides 
; and antibodies directed to these polypeptides are useful in providing immunological probes 

; . for differential identification of immune system and thyroid tissue(s) or cell type(s). For a 
10 number of disorders of the above tissues or cells, particularly of the endocrine and immune 
systems, expression of this gene at significantly higher or lower levels may be routinely 
t detected in certain tissues or cell types (e.g., endocrine, immune, cancerous and wounded 
; tissues) or bodily fluids (e.g., lyniphi serum, plasma, urine, synovial fluid and spinal fluid) or 
another tissue or sample taken from an individual having such a disordei;, relative ,tp the 
15 standard gene expression leye!, i.e., the expression level in healthy tissue or bodily fluid from 
. an individual not having the disorder: , : ; . , , . . , : 

■ \ ' I ; The tissjje distribution jn.thyroid.tunrior J cells, and the.hqmology to 

anotber 4-transniembrane protein^ indicates that polynucleotide^, translation products and 
= A antibodies corresponding to this .gene arje usefuj for the diagnosis, detection and/or treatment 
20 of diseases and/or disorders of the thyroid, or more genera!!y:Of the endocrine and immune 
. systems. Polynucleotides, translation products and antibodies corresponding to this gene may 
■ function in endocrine system signaling, or rnay play an important function in normal 
endocrine activity. , Generally, the tissue distribution in thyroid tumor tissue suggests that 
polynucleotides, translation products and antibodies corresponding to this gene are useful for 
25 the detection, treatment, and/or prevention of various endocrine disorders and cancers, 
particularly Addison's disease, Cushing's Syndrome, and disorders and/or cancers of the 
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pancrease (e.g., diabetes mellitus); adrenal cortex; ovariesf, pituitary (e:g., hyper-,' 
hypopituitarism), thyroid (e.g., hyper-, hypothyroidism), parathyroid {t,g.) hyper-; ■ 
hypoparathyroidism) , hypothallamus, and testes. Furthermore, the tissue distribution in 
thyroid tumor tissue indicates that polynucleotides'a'nd translation products corresponding to 

5 this gene would be good targets for antagonists, particularly small molecules or antibodies, 
which block binding oif the receptor by its cognate ligand(s). Accordingly, preferred are 
antibodies and or small molecules which specifically bind a portion of translation products of 
this gene. Also provided is a kit for detecting thyroid tumors. Such a kit comprises in one 
embodiment an antibody specific for translation products of this gene bound to a solid 

10 support. Also provided is a method of detecting thyroid tumors in ah individual which 

comprises a step of contacting an antibody specific for translation products of this gene to a 
bodily fluid from the individual, preferably serum, and ascertaining whether antibody binds 
to an antigen found in the bodily fluid. Preferably the antibody is bound to a solid support 
and the bodily fluid is serum. The above embodiments, iasWell as other treatments and 

15 diagnostic tests (kits and methods), are more particularly described elsewhere herein. 

Additionally, translation products corresponding to this gene, as Weill as, iantibodies directed 
against these translation products, hiay show utility as'a tumor marker arid/or immunotherapy 
targets for the above listed tissues. ' ' . ^ ; . < 

Maiiy polynucleotide sequences, such as EST sequences, are publicly available and 

20 accessible through sequence (databases. Some of these sequences are related to SEQ ID NO: 2 
and may have been publicly available prior to conception of the present invention. Preferably, 
such related polynucleotides are specifically excluded from the scope of the present 
invention. To list every related sequence would be cunibersome. Accordingly, preferably 
excluded from the present invention are one or moife polynucleotides comprising a nucleotide 

25 sequence described by the general formula of a-b, where a is any integer between 1 to 934 of 
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SEQ ID'NG: 2, b is an integer of 15 tq 948, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NQ: 2, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCPDED BY GENE NO: 2 
5 Translation products of this gene share sequence homology with several proteins 

which are members of the JM4SF family of proteins (See Genbank Accession AAF19031.1 
and International PublicatioaNo. W0983 1799-A2, which are herein incorporated by 
>; r reference). , 

;: In specifip embodiments, polypeptides of the invention comprise, or alternatively 
10 consist of,, the following amino acid sequence: 

YCICVRLLTLDSEEVPEACCRREPQSRDGVLLSRE 

ECLLGRSLFLNKQGCYTVILNTFETYVYLAGALAIGVLAIELFAMIFAM^ 
- s (SEQ ID NO: 30). Polynucleotides encoding these polypeptides, including fragments and/or 
variants, are also encompassed by the invention, as are antibodies that bind these 

15 polypeptides. In specific embodiments, polypeptides of the invention comprise, or 
alternatively consist o/, a cytoplasmic domain conserved ^mongst members of the 
/transmembrane 4^superfamily' (TM4S.F) of proteins,. referred to herein as the 4TM domain. 
Structurally, TM4SF proteins share the following characteristics: they all seem to be type III 
membrane proteins (type III proteins are integral membrane proteins that contain a N- 

20 terminal membrane-anchoring domain which is not cleaved during biosynthesis and which 
functions both as a translocation signal and as a membrane anchor); they also contain three 
additional transmembrane regions, at least seven conserved cysteines residues, and are of 
approximately the same size (218 to 284 residues). These proteins are collectively know as 
the TM4SF because they span the plasma membrane four times. In order to identify this 

25 conserved 4TM domain, the following consensus. pattern has been developed (Swiss Institute 
of Bioinformatics): G-x(3)-rLIVMF|-x(2)-[GSAl-[LIVMFJ(2)-G-C-x-[GAl-rSTA]-x(2)- 
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|EGl-x(2)-|CWN14LlVMJ(2)^FYeferred poly peptic the inventioivcomprise, or 
alternatively consist of, the following amino acid sequence: GGLLFLL^ 
CCG AVRENKCLL (SEQ ID NO: 31). Fragments and/or viariahts of these polypeptides, such 
as, for example, fragments and/or viariants as described herein, are encompassed by the 
5 invention: Polynucleotides encoding these polypeptides (including fragments and/or variants) 
are also encompassed by the invention, as are antibodies that bind these polypeptides. Further 
preferred are pdlypeptides comprising, or alternatively consisting of, the 4TM domain of 
SEQ ID NO: 31, and at least 5, 10, 15, 20\ 25, 30, 50, or 75 additional contiguous amino acid 
residues of SEQ ID NO: 15. the additional contiguous amino acid residues may be N- 
10 terminal or C-terminial to the transmembrane 4 family domain. Alternatively, the additional 
contiguous amino acid residues may be both N-terminal and C-terminal to the 
transniembrahe 4 family domain, wherein the total N- and C-terniihal contiguous amino acid 
residues equal the specified number. . 

The gene represented by the disclosed cDNA is thought to reside on chromosome i 1 . 
15^ Accordingly, polynucleotides related to this invention are useful a^ a marker in linkage • 
analysis for chromosome I L 

Preferred polypeptides of the preseht in vention cdmpris 
one, two, or both of the immunbgehic epitopes of the'prbteiri shown iii SEQ ID NO: 15 as 
residues: Glu- 120 to A^p- f3i2 ahd/dr Arg-178 to Asp-185. Fragments and/or variants of these 
20 polypeptides, such as, for example, fragments and/or variants as described herein, are 
encompassed by the invention. Polynucleotides encoding these polypeptides (including 
fragments and/or variants) are also encompassed by the invention, as are antibodies that bind 
these polypeptides. 

It has been discovered that this gene is expressed primarily in fetal heart tissue, 
25 endothelial cells, and epithelium, and to a lesser extent in cerebellum tissue, eairiy stage brain 
tissue, and synovial sarcoma tissue. 
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. Therefore, polynucleotides and polypeptides of ^the invention, including antibodies, 
are useful as^reagents for.differential idjentification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of the follovying diseases and conditions: vascular and 
cardiovascular diseases and/or;idisqi;ders, and neural disorders. Similarly, polypeptides and 
5 antibodies directed to thpse polyReptides are useful to provide immunological probes for 
differential identificadon of the .tjs5ue<[s) or cell type(s). For a number of disorders of the 
above tissues or cells,-partiGulaTly of the vascular, cardiovascular, and neural systems, 
;: expression of this gene at significantly higher or lower levels may be. detected in certain 
tissues (e.g., vascular, cardiovascular, neural, cancerous and wounded tissues) or bodily 
10, -fluids (e.g., lymph, serum, plasma, urine, synovial fluid or spinal fluid) taken from an 
individual, having such a disorder, relative to the standard gene expression level, i.e., the 
. expression leyel in healthy tissue from an indi vidual not .having the disorder. 

The tissue distribution in vascular, cardiovascular, and neural tissues, and the 
. homology to severalproteins whichjare members of the TM4SF family of proteins, suggests 
15 that polynucleotides, translation products and antibodies corresponding to this gene are useful 
for the detection and/or treatment of vascular, cardiovascular, and neural disorders. The tissue 
^distribution suggests tharpplynuqleptidps,.t^^ antibodies corresponding 

^ tothis gene^are useful fpr .th9.4i5gP9S;is anij/pr treatiriient of disorders involving the 
: vasGuJature, Elevated expression of this gene product ^y epdo^th^lial cells suggests that it may 
20 play vital roles in the regulation of endothelial cell function; secretion; proliferation; or 
angiogepesis. , . . ^ . . . 

Altemately,rthis may represent a gene product expressed by the endothelium and transported 
to distant sites of action on a variety of target organs. Furthermore, the tissue distribution in 
fetal heart:tissue indicates that polynucleotides, translation products and antibodies 
25 corresponding to this gene are useful for the diagnosis and/or treatment of conditions and 
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' pathologies of the cardiovascular system, such ais heart disease, restenosis,* atherosclerosis, 
stoke, angina, thrombosis, and wound healing. * ' ; f - ; v i - 

Alternatively, the tissue distribution in neural tissues suggests that polynucleotides, 
translation products and antibodies corresponding to this gene are useful for the detection 

5 arid/or treatment of neurodegenerative disease states and behavioural disorders such as 
Alzheimer's Disease, Parkinson's Disease, Huntington's Disease; Tourette Syndrome, 
schizophrenia, mania, dementia, paranoia, obsessive compulsive disorder, panic disorder, 
learning disabilities, ALS, psychoses, autism, and altered behaviors, including disorders in 
feeding, sleep patterns, balance, and perception. In addition, polynucleotides, translation 

10 products and antibodies corresponding to this gene may also play a role in the treatment 
and/or detection of developmental disorders associated with the developing embryo, or 
sexually-linked disorders. Additionally; translation products corresponding to this gene, as 
well as, antibodies directed against these translation products, may show utility as a tumor 
marker and/or immunotherapy targets for the above listed tissuesi 

15 Many polynucleotide sequences, such as EST sequences, are publicly available and 

accessible through sequence databases. Some; of these sequences are related to SEQ ID NO: 3 
and may have been publicly available prior to conception of the present invention. Preferably, 
such related polynucleotides are specifically excluded from the scope of the present . 
invention. To list every Velated sequence would be cumbersome. Accordingly, preferably 

20 excluded from the present invention are one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, where a is any integer between 1 to 1550 
of SEQ ID NO: 3, b is an integer of 15 to 1564, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID NO: 3, and where b is greater than or equal 
to a +14. ' - • 

25 ■ . . . ^ - . - . ^. . ■ • 

FEATURES OF PROTEIN ENCODED BY GENE NO: 3 
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' ' Translation products of this: gene share sequence homology with several proteins that 
have been identified as members of the TM4SF of proteins^See Genbank Accession 
vC; AACniZO.and International Publication No. W0983i79^A2, which are herein 

incorporated by reference)^ ^ oi - 
5 In specific embodiments, transmembrane domains of this novel TM4 superfamily 

homolog comprise, or alternatively consist of, the following amino acid sequences: 1 .) TM I 
domain: VFWyLGALFLiA'<SEQ JD NO: 32); 2.) TM2 domain: GLDPVWLFVVVGG 
VMS (SEQ ID NO: 33); 3.) TM3 domain: VFLGLIFFLEL (SEQ ID NQ: 34); and 4.) TM4 
domain: GVFMGIALLQl(SEQ ID NO: 35). It is contemplated that the transmembrane 
10 domains listed above may vary by one, tvyo^ three, four, five, six, seven, eight, nine, ten or, 
more amino acids of SEQ ID NO: 16. Polynucleotides encoding these polypeptides, 
including fragments and/or variants, are also .encqmpassed by the invention, as are antibodies 
that bind these polypeptides. = . l . . 

Preferred polypeptides of the present invention comprise, or alternatively consist of, 
15 one, two, or both of the immunogenic epitopes of the protein shown in SEQ ID NO: 16 as ; , 
residues: Ala- 158 to Trpnl64and/pnAsprl74 to Cys-1§2. Fragnients and/or variants of these 
. - polypeptides; sucji as, for:ex9na.p|e,ifragmefl^^^ as described herein, are 

encompassed by the; in ventiont Polynu^^^ 
; fragments and/or variants) are:also encompassed by.thQjnyft^ are antibodies that bind 
20 these polypeptides. ^ . . ; - 

It has been discovered that this gene is expressed primarily in teratocarcinoma tissue, 
- ovarian tumor tissue, and endometrial tumor tissue, and tq^a lesser extent in prostate tissue 
: and primary dendritic cells. - , , : < . , 

Therefore, polynucleotides and polypeptides of the invention, including antibodies. 
25 are useful as reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of the following diseases and conditions: reproductive 
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disorders, and tumors of reproductive organs/as'well as developmental disorders and^ 
immune system disorders. Similarly, polypeptides arid antibodies directed to those 
• polypeptides are useful to provide immunological probes for differential identification of the 
tissue(s) or cell type(s). For a number of disorders of the aboVe tissues or cells, particularly of 

5 the reproductive, immune, and developmental systems, expression of this gene at 

significantly higher or lower levels may be detected in certain tissues (e.g., reproductive, 
immune, developmental, cancerous and wounded tissues) or bodily fluids (e.g., lymph, 
seriim, plasrha, urine, synovial fluid or spinal fluid) taken from ah individual having such a 
disorder, relative to the standard gene expression level, i:e., the expression level in healthy 

10 tissue froni an individual not having the disorder. 

The tissue distribution in reproductive tissues and cancerous tissues thereof, and the 
homology to several proteins which are menibei-s of the TM4 superfamily of proteins, 
suggests that polynucleotides, translation products and antibodies corresponding to this gene 
are useful for the detection and/or treatment of disorders of the reproductive system, of 

15 developing embryos, and of the immune system. Furthermore;, the tissue distribution in a ' 
number of cancerous tissues, in conjunction with the expression within enibryonic tissue and 
other cellular sources marked by proliferating cells, suggests that polynucleotides, translation 
products and antibodies corresponding to this g^rie rnay play a role in the regulation of 
cellular division, and riia^ shoW utility in the' diagnosis and/or treatment of cancer and other 

20 proliferative disorders. Similarly, embryonic development also includes decisions involving 
cell differentiation and/or apoptosis in pattern formation. Thus, polynucleotides, translation 
products and antibodies corresponding to this gene may also be involved in apoptosis or 
tissue differentiation and could again be useful in cancer therapy. The tissue distribution in 
tumors of endometrial and oVarian origins suggests that the polynucleorides, translation 

25 products and antibodies corresponding to this gene are useful for the diagnosis and/or 

intervention of these tumors, in addition to tumors of other tissues where expression of this 
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gene has^been^observed. Additionally, translation products corresponding to this gene, as well 
as. antibodies directed against these translation products, may show utility as a tumor marker 
and/orimmunotherapy targets for the above listed tissues; 

- Many polynucleotide, sequences, such as EST sequences, are publicly available and 
5 accessible through sequence databases. Some of these sequences are related to SEQ ID NO: 4 
and may have been publicly available, prior to conception of the present invention. Preferably, 
such related polynucleotides are spec;ifically excluded from the scope of the present 
' invention To list every related sequence would be cumbersome. Accordingly, preferably 
• excluded from the present invention are one or more polynucleotides comprising a nucleotide 
10 sequence described by the general formula of a-b, where a is any integer between I to 1112 
of SEQ ID NO: 4, b is anjnteger of 15 to 1 126, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID NO:. 4, and where b is greater than or equal 
■ ■> ^toaH- 14. . ■ . - ^ ■ ' J 

15 . FEATURES OF PROTEIN ENCODED BY GENE NO: 4 

^ , . Translation products corresponding tolhis gene share sequence homology vvith 
.proteins that are members of the . TM4SFfam (See international Publication No. 
WP983 1799rA2, which js tjera . . , ■ /. 

^ : ; In specific embodiments, transm^nibrane domains of this npvel TM4.superfamily 

20 homolog comprise, or alternatively consist of, the following amino.acid sequences: I .) TMl 
domain: FIFGFNVIFWFLGIT (SEQ ID NO: 36); 2.) TM2 domain: l,FLV VGGVMFIL (SEQ 
ID NO: 37); 3.) TM3 doiriain: LFSFLELTAGV (SEQ ID NQ: 38); and 4) TM4 domain: 
GIFIGIALLQI (SEQ ID NO: 39), It is contemplated that the transmembrane domains listed 
above may vary by one, two,- three, four, five, six, seven, eight, nine, ten or more of the 

25 amino acids of SEQ ID NO: 17. Polynucleotides encoding these polypeptides, including 
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fragments and/or variants, are also'cncompassed by the invention^ as are antibodies that bind 
these polypeptides. : r ..^ / , 

The gene represented by the disclosed cDNA is thought to reside on chromosome 4. 
Accordingly, polynucleotides related to this invention are useful as a marker in linkage 

5 analysis for chromosome 4. < . • • 

Preferred polypeptides of the present invention comprise, or alternatively consist of, 
one, two, three, foiir, five, or all five of the immunogenic epitopes of the protein shown in 
SEQ ID NO: 17 as residues: Met-1 to Glu-10, Arg-132 to Asp-139;Thr-147 to Gin- 152, Cys- 
170 to Cy!5-180, and/or Cys-200 to Asp-21 1. Fragments and/or variants of these polypeptides, 

id ; such as, for example, fragments and/or variants as described herein, are encompassed by the 
invention. Polynucleotides encoding these polypeptides (including fragments and/or variants) 
are also encompassed by the invention, as are antibodies that bind these polypieptides. 
It has been discovered that this gene is expressed in embryonic tissues: 
Therefore, polynucleotides and polypeptides of the invention, including antibodies, 

15 ' are useful as reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of the following diseases arid condltidns: developmental 
disorders and cancers. Similiarly, polypeptides arid antibodies directed to those polypeptides 
are useful to provide immunological probes for differential identification of the tissue(s) or 
cell type(s). For a humber of disorders of the above tissues or cells; particularly of the 

20 developing systems, cxpression'of this gene at significantly higher or lower levels may be 
detected in certain tissiies (e.g., developmental, cancerous and wounded tissues) or bodily 
fluids (e.g., lymph, serum, plasma, urine, synovial fluid or spinal fluid) taken from an 
individual having such a disorder, relative to the standard gene expression level, i.e., the 
expression level in healthy tissue from an individual not having the disorder. 

25 The tissue distribution in embryonic tissues, and the homology to members of the 

TM4SF family of proteins, suggests that polynucleotides, translation products and antibodies 
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, „ corresponding to this gene are useful for the detection and/or treatment of disorders of 

developing systems, as well as cancers. Expression within embryonic tissue and other cellular 
\ sources marked by proliferating cells suggests that polynucleotides, translation products and 
antibpdies corresponding to this gene may play a role in the regulation of cellular division, 
5 and may show utility in the diagnosis and treatment of cancer and other proliferative 
: disorders. Similarly, embryonic developjiient also includes decisions involving cell 
differentiation and/or apoptqsis in pattern formation. Thus, polynucleotides, translation 
products and antibodies corresponding to this gene may also be involved in apoptosis or 
tissue differentiation and could again be useful in cancer therapy. Additionally, translation 
10 products corresponding to this gene, as welLas, antibodies directed against these translation 
products, may show utility as a tumor marker and/or imrnunotherapy targets for the above 
listed tissues. ■ - . . ■ : J: . , . 

Many polynucleotide sequences, such as EST sequences, are publicly available and 
accessible through sequence databases. Some of these sequences are related to SEQ ID NO: 5 
15 and may have been publicly available prior to conceptipn of the present invention. Preferably, 
such related polynucleotides are specifically e^x?]u^led from the scope of the present. ^ 
invention. Jo li3t every related sequence yyould be cumbprsome. Accordingly, preferably 
ejcqluded from the present invention are one, prm9re;pjoIy nucleosides comprising ajnucleotide 
sequence described by the general formuli^jof .a-b, wherg a. is any integer between 1 to 1 160 
20 of SEQ ID NO: 5, b is an integer of J5 to 1 174, where both a and b correspond to the 

positions of nucleotide residues shown in SEQ ID NO: 5, and where b is greater than or equal 
%:.toa+ 14. - . : . ' 

FEATURES OF PROTEIN ENCODED BY GJENE NO: 5 
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The translation product of this gene shares sequence honiology with menribers of the 
TM4SF family of proteins (See Internationai Publication No^W0983 179^-A2, wtiich is 
herein incorporated by reference). 

Preferred polypeptides of the present invention comprise, or alternatively consist of, 
5 one, two, three, or all three of the immunogenic epitopbs of the protein shown in SEQ ID 
NO: 18 as residues: Lys-IlO to Leu-1 19, Cys-16si to Ala-lSl, and/or Arg-232 to Ala-239. 
Fragments and/br variants of these polypeptides, such as, for example, fragments and/or 
variants as described herein, are encompassed by the invention. Polynucleotides encoding 
these polypeptides (including fragments and/or variants) are also encompassed by the 

10 invention, as are antibodies that bind these polypeptides. 

It has been discovered that this gene is expressed in human fetal epithelium and 
healing groin wound tissues, and to a lesser extent in fetal tissue and pregnant uterine tissue. 

Therefore, polynucleotides and polypeptides of the invention, including antibodies, 
are useful as reagents for differential identification of the tissue(s) or ceil type(s) present in a 

15 biological sample and for diagnosis of the following diseases and conditions: skin disorders^ 
developmental disorders, and cancers. Similarly, polypeptides and antibodies directed to 
those polypeptides are useful to provide immunological probes for differential identification 
of the tissue(s) or cell type(s). For a number of disorders of the above tissues or cells, 
particularly of the integumentary system and developiiig systems, expression of this gene at 

20 significantly higher or lower levels may be detected in certain tissues (e.g., integumentary, 
developing, cancerous and wounded tissues) or bodily fluids (e.g., lymph, serum, plasma, 
urine, synovial fluid or spinal fluid) taken from an individual having such a disorder, relative 
to the standard gene expression level, i.e., the expression level in healthy tissue from an 
individual not having the disorder. 

25 The tissue distribution in fetal epithelium and healing groin wound tissues, and the 

homology to members of the TM4SF family of proteins, suggests that polynucleotides, 
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translation products and antibodies corresponding to this gene are useful for the detection 
and/or treatment of disorders of the integumentary and/or developing systems, as well as for 
the detection and/or treatment of cancers of tissues where expression of this gene has been 
observed. The tissue distribution suggests that polynucleotides, translation products and 
5 antibodies corresponding to this gene are useful for the treatment, diagnosis, and/or 

prevention of various skin disorders including congenital disorders (i.e., neyi, moles, freckles, 
Mongolian spots, hemangionias, port-wine syndrome), integumentary tumors (i.e., keratoses, 
Bowen*s disease, basal cell carcinoma, squamous cell carcinoma, malignant melanoma, 
Paget*s disease, mycosis fungoides, and Kaposi's sarcoma), injuries and inflammation of the 

10 skin (i.e., wounds, rashes, prickly heat disorder, psoriasis, dermatitis), atherosclerosis, 

uticaria, eczema, photosensitivity, autoimmune disorders (i.e., lupus erythematosus, vitiligo, 
dermatomyositis, morphea, scleroderma, pemphigoid, and pemphigus), keloids, striae, 
erythema, petechiae, purpura, and xanthelasma. Moreover, such disorders may predispose 
increased susceptibility to viral and bacterial infections of the skin (i.e., cold sores, warts, 

15 chickenpox, molluscuni contagiosum, herpes zoster, boils, cellulitis, erysipelas, impetigo, 
tinea, althletes foot, and ringworm). , 

Alternatively, the expression within enibr^onic tissue and other cellular sources 
marked by proliferating cells suggests that polynucleotides, translation products and . 
antibodies corresponding to this gene may play a role in the regulation of cellular division, 

20 and may show utility in the diagnosis and treatment of cancer and other proliferative 
disorders. Similarly, embryonic development also involves decisions involving cell 
differentiation and/or apoptosis in pattern formation. Thus, polynucleotides, translation 
products and antibodies corresponding to this gene may also be involved in apoptosis or 
tissue differentiation and could again be useful in cancer therapy. Additionally, translation 

25 products corresponding to this gene, as well as, antibodies directed against these translation 
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products, may show utility as a tumor marker and/or. immunotherapy targets for the above 
listed tissues. ' ^ ^ o : :* o - , . 

Many polynucleotide sequences, such as ESTisequences, are publicly available and 
accessible through sequence databases. Some of these sequences are related to SEQ ID NO: 6 

5 and may have been publicly available prior to conception of the present invention. Preferably, 
such related polynucleotides are specifically excluded from the scope of the present 
invention. To list every related sequence would be cumbersome. Accordingly, preferably 
excluded from the present invention are one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, where a is any integer between 1 to 1349 

10 of SEQ ID NO: 6, b is an integer of 15 to 1363, where both a and b correspond to the r 
positions of nucleotide residues shown in SEQ ID NO: 6, and where b is greater than or equal 
toa+ 14.- • ■ — * ■ ' 

FEATURES OF PROTEIN ENCODED BY GENE NO: 6 

15 The translation product of this gene shares sequeince homology with tetraspan NET-7 

' (See Genbank Accession AAD17295. 1), which is a-thought to be a^novel member pf the 
TM4SF receptor faniily. ' « ^ - • - - ; * > . , : 

' In specific embodiments, transmembrane domains of this hovel TM4 superfamily 
homolog comprise; of alternatively consist of - an amino acid sequence selected from the 

20 group consisting of: l.)TM 1 domain: STVFWLIGALVL (SEQ ID NO: 40); 2.)TM 2 
domain: IILILLGVIMF(SEQ ID NO: 41); 3.)TM 3 domain: MYILGICLIIEU (SEQ ID 
NO: 42); and 4.) TM 4 domain: LLLGILLPQFLGVLL (SEQ ID NO: 43). It is contemplated 
that the transmembrane domains listed above may vary by one, two, three, four, five, six, 
seven, eight, nine, ten or more amino acids of SEQ ID NO: 19. Polynucleotides encoding 

25 these polypeptides (including fragments and/or variants) are also encompassed by the 
invention, as are antibodies'that bind these polypeptides. 
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Preferred polypeptides of the pfesent invention comprise, or alternatively consist of, 
one, two, three, four, five, or all five of the immunogenic epitopes of the protein shown in 
; SEQ ID NO: 19 as residuesJ: Met-1 to Gln-8, Glu-48 to Leu-55, Arg-130 to Asp-138, Cys- 

155 16 Asn- 1 72, and/or ThT-202 to Arg-207. Fragments and/or variants of these polypeptides, 
5 such as, for example, fragments and/or variants as described herein, are encompassed by the 
V: invention. Polynucleotides encoding these polypeptides (including fragments and/or variants) 
are also encompassed by the invention, as^are antibodies that bind these polypeptides., f 
' - It has been discovered that this gene is expressed in human ovarian tumor tissue, 

pancreas tissue, and pregnant uteruis tissue. 
10 ' Therefore, nucleic acids of the invention are useful as reagents for differential 

• identification of the tissue(s) or cell type($) present in a biological saniple and: for diagnosis 
of the following diseases and conditions: ovarian cancers, reproductive disorders, and 
endocrine disorders. Similarly, polypeptides and antibodies directed to those polypeptides are 
useful to provide immunological probes fon differential identification of the tissue(s) or cell 
15 type(s). For a number of disorders of the above tissues or cells, particularly of the ■ : 

reproductive and. endocrine, systems, expression of this:gene atsignificantly higher or lower 
levels may be detected in certain tissues (e.g., reproductive, endocrine, cancerous and 
i wounded tissues) or bodiiy fluids (e.g.,.lymph,\3erum, or spinal 

h;?, fluidytaken from anindividual having such a disorder, relative 
20 expression levet, i.e., the expression level in healthy tissue from an individual not having the 
disorder. . ^ ^ 1 - * 

' - The expression of .this geine in ovarian tumors, and the homology of this gene to 

' : members of the TM4SF receptor family, indicates that polynucleotides and translation 

products correspK)nding to this gene w;ould be. good targets for antagonists, particularly small 
25 molecules or antibodies, . which. W.ock binding of the receptor by its cognate ligand(s). 
Accordingly, preferred are antibodies and or small molecules which specifically bind an 
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extracellular portion of the translation products '6f this gene. The extracellular regions can be 
ascertained from the information regarding the ti^nsmembHane domains as set but above. 
Also provided is a kit for detecting ovarian cancer. Such a kit comprises iii one embodiment 
an antibody specific for translation products of this gene bound to a solid support. Also 

5 provided is a method of detecting ovarian cancer in an individual which comprises a step of 
contacting an antibody specific for transliation pYoducts of this gene to a bodily fluid from the 
individual, preferably serum, and acertaining whether antibody binds to an antigen found in 
the bodily fluid, fteferably the antibody is bound to a solid support and the bodily fluid is 
serum. The above embodiments, as well as other treatments and diagnostic tests (kits and 

10 methods), are more particularly described elsewhere herein. More generally; the tissue 
distribution in tutfiors of ovarian origins suggests that the polynucleotides, translation 
products and antibodies corresfKjnding to this gene are useful for the diagnosis and/or 
intervention of these tumors, in addition to other tumors where expression has been indicated. 
The tissue distribution in pancreis tissue suggests that polynucleotides, translation 

15 products and antibodies corresponding to this gene are useful for the detection, treatment, 
and/or prevention of various endocrine hisbrders and cancers, particularly Addison's disease, 
Cushihg's Syndrome, arid disoi-ders arid/dr cancers of the pancrea^e (e.g.; diabetes m'ellitus). 
Additionally, translation products corresponding to this gene, as' well as, antibodies directed 
against these translation products, may show utility as a tiirnor marker and/or immunotherapy 

20 targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly available and 
accessible through sequence databases. Some of these sequences are related to SEQ ID NO: 7 
and may have been publicly available prior to conception of the present invention. Preferably, 
such related polynucleotides are specifically excluded from the scope of the present 

25 invention. To list every related sequence would be cumbersome. Accordingly, preferably 

excluded from the present invention are one or more polynucleotides comprising a nucleotide 
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M, Sequence described by the general formula of a-b, where a is any integer between 1 to 171 1 
. of $EQ ID NO:, 7, b is an intisgerof |5 to 1725, where both ;a and b correspond to the 
, positions,of nucleotide residues.shown jn SEQ ID NO: 7, and where b is greate:r than or equal 
toa+ 14. , , ^ , , V . - 

5 • ; , ■ y '■ ..... ,.■ . ■ ' ... ,. . V -. 

FEATURES OF PROTEIN ENCpDED BY GENE NO: 7 

Translation products of.this gene share sequence homology with a num 

, transniembranesuperfamily (TM4SF) proteins (See Genbank Accessions AAC697 16.1 and 

, . AAC35859.1). . „> 

10 Specific embodinients of the invention coinprise, or alternatively consist of, the 

following amino acid sequence: GTSYGLPRYRWLTHAWNFFQREFKCCGVVYFTDWLE 

(SIEQ ID fslO: 44). Polynucleotides encoding these polypeptides, including fragments and/or 

^ variants, are also encompassed by the invention, as are antibodies that bind these 

polypeptides. Another group has recently published, on this gene, naming it "Net-2" (See 

15 , Genbank Accession A AD 173 17). 

,\ . ... Preferred polypeptides pf th^ present invention comprise, or alternatively consist of, 

one, two, .three, or all thrq^.of the jmni.u^ epitopes of the protein shown in SEQ ID 

. NO: 20,asTesidues:.Prp-l7 to 1^^^^ Asp-88, and/pr,Lys-94 to Leu-IOl. . 

Fragments and/or varjants.pf these polypeptides, such as, for exarnple, fragments and/or 

20 variants as described herein, are encompassed by the invention. .Polynucleotides encoding 

these polypeptides (including fragments and/or variants) are also encornpassed by the 

invention, as are antibodies that bind these polypeptides. 

It has been discovered that this gene is expressed prirnarily in adult and fetal lung 

tissue and neuronal precursors, and to a lesser extent in kidney tissue. , 

25 Therefore, polynucleotides and polypeptides of the invention, including antibodies, . 

are useful as reagents for differential identification of the tissue(s) or cell type(s) present in a 
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biological sample and for diagnosis of the following 'diseases and conditibns: diseases and/or 
disorders of the pulmonary, neurai. and renal sysfems: Si^riilarly, polypeptides and antibodies 
directed to those polypeptides are useful to prbvide irniii'uil6l6gical probes for differential 
identification of the tissue(s) or cell type(s). For a n'umbeir bf disorders of the above tissues or 
5 cells, particularly of the pulmonary, neural, and r^rial systems,' expression of this gene at 
significantly higher or lower levels may be detected in certain tissues (e.g . pulmonary, renal, 
neural, cancerous and wounded tissues) or bodily fluids (e.g., lymph, serum, plasma, urine, 
synovial fluid or spinal fluid) taken from an individiiarhaving such a disorder, relative to the 
standard gene expression level; i.e., the expression level in healthy tissue from an individual 
10 not having the disorder. i . ■ ■ ■ 

The tissue distribution in lung, neural, and kidney tissues, and the homology to 
members of the TM4 superfamily of proteins, suggests that polynucleotides, translation 
products and antibodies corresponding to this gene are useful for the diagnosis, detection 
arid/or treatment of disorders of the pulmonary, neural, and renal systems. The tissue ' 
15 distribution in lung tissue suggests that polynucleotides, translation products and antibodies ' 
corresponding to this gerte are useful for the diagnosis, detectibn and/or treatment of 
disorders associated with developing lungs, particulariy'in premature infants where the lungs 
are the last tissues to develbp. The tissue distribution suggests that polynucleotides, 
translation products'and aittli&sdies corresponding-to this gene are useful for the diagnosis 
20 and/or intervention of lung tumors, as the gene may be in vol ved in the regulation of eel I 
division, particularly since it is expressed in fetal tissue. Accordingly, antibodies 
corresponding to translation products of this gene niay be useful in the diagnosis, prevention 
and/or treatment of lung cancers. 

Alternatively, the tissue distribution in neural tissue suggests that polynucleotides. 
25 translation products and antibodies corresponding to this clone are useful for the detection 
and/or treatment of neurodegenerative disease states and behavioural disorders such as 
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Alzheimer's Disease, Parkinson's Disease, Huntington's Disease, Tourette Syndrome, 
schizophrenia, mania, dementia, paranoia, obsessive compulsive disorder, panic disorder, 
learning disabilities, ALS, psychoses, autism, and altered behaviors, including disorders in 
feeding, sleep patterns, balance, and perception. In addition, polynucleotides, translation 
5 products and antibodies corresponding to this gene may also play a role in the treatment 
and/or detection of developmental disorders associated with the developing embryo, or 
sexually-linked disorders. 

Furthermore, the tissue distribution in kidney tissue suggests that polynucleotides, 
translation products and antibodies corresponding to this gene are useful in the treatment 

10 and/or detection of kidney diseases including renal failure, nephritus, renal tubular acidosis, , 
proteinuria, pyuria, edema, pyelonephritis, hydronephritis, nephrotic syndrome, cru^h 
syndrome, glomerulonephritis, hematuria, renal colic and kidney stones, in addition to Wilms 
Tumor Disease, and congenital kidney abnormalities such as horseshoe kidney, polycystic 
kidney, and Falconi's syndrome. Additionally, translation products corresponding to this 

15 gene, as well as, antibodies directetjl against these translation products, may, show^ utility as a 
tumor marker and/or immunotherapy targets for the abpve listed tissues, . 

Many polynucleotide sequences, such as EST sequences, ar<j publicly available and 
accessible through sequence databases. Spme pf these sequences a to SEQ JD NO: 8 

^ and may have been publicly available prior to conceptiori offhe p;;esent invention. Preferably, 

20 such related polynucleotides are specifically excluded from tbi^ scope of the present 

invention. To list every related sequence would be cumbersome. Accordingly, preferably 
excluded from the present invention are one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, where a is any integer between 1 to 1793 
of SEQ ID NO: 8, b is an integer of 15 to 1807, where both a and b correspond to the 

25 positions of nucleotide residues shown in SEQ ID NO: 8, and where b is greater than or equal 
to a + 14. 
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TABLE 1 



Gene 
No. 


cDNA 
Clone ID 


ATCC 
Deposit 
No:Z 
and Date 


Vector 


NT, 
SEQ 

ID 
NO: 

X , 


■ ■ 

Total 
NT 
Seq.; 


5' NT 

of 
Clone 
^eq. 


3' NT 

"of 
Clone 

Seq. 


5' NT 
of 
Start 
Codon 


AA 
SEQ 

ID 
NO: 

Y 


Last 
AA 
of 

ORF 


I 


HYASC03 


PTAl 199 
01/13/00 


pSportl 


2 


948 


, 1 


948 


2 


14 


265 


2 


HCE1K90 


PTA85 
05/18/99 


Uni-ZAP XR 


, 3 


1564 


.,1 . 


1564 


51 


15 


248 


2 


HCE1K90 


PTA85 
05/18/99 


Uni-ZAP XR 


9 


1563 


1 „ 


1563 


,57 


.21 


164 


3 


HNTMH27 


PTA85 
05/18/99 


pSportl 


4 


1126 


1 


1 126 


157 


16 


270 


4 '■ 


HE8EJ16 


PTA85 
05/18/99 


Uni-ZAP XR 


"5 ■' 


1174 


1 


1174 


93 


17 


268 


4 


HE8EJ16 


PTA85 
05/18/99 


Uni-ZAP XR 


10 


1178 


1 


1178 


91 


22 


111 


5 


HFEBD57 


209178 
07/24/97 


Uni-ZAP XR 


6 


1363 


1 


1363 


42 


18 


239 


.5 


HFEBD57 


209178 
07/24/97 


Uni-ZAP XR 


11 


1347 


1 


1347 


40 


23 


239 


- 5 


.HFEBD57 


209178 
07/24/97 


Uni-ZAP XR 


12 


1028 


1 


1028 


82 


.24 


222 


,6'. 


HOFAD65 


.PTA196 
06/08/99 


. pSportl . : 


,7 


1725 


.1. 


.1725 


13? 


.19 


294 


6 


HOFAD65 


PTA196 
06/08/99 


pSportl 


13 


1749 


1 


1749 


147 . 


■ 25 


408 


7 


HAPRS43" 


05/18/99 


Urii^ZAP XR 


8' 


1807 


1 


1807 


109 


20 


135 



5 Table 1 summarizes the information corresponding to each "Gene No:" described 

above. The nucleotide sequence identified as "NT SEQ ID NO:X" was assembled from 
partially homologous ("overlapping") sequences obtained from the "cDNA clone ID" 
identified in Table 1 and, in some cases, from additional related DNA clones. The 
overlapping sequences were assembled into a single contiguous sequence of high redundancy 
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(usually three to five overlapping sequences at each nucleotide position), resulting jn a final 
sequence identified as SEQ ID NO: X. 

The cDNA Clone ID vvas deposited on the date and given the corresponding deposit 
number listed in "ATGC DepoSiit N^^^^ and Date." Some of the deposits contain multiple 
5 different clones corresponding tp the same gene. "Vector" refers to the type of vector 
contained in the cDNA Clone lb. .- I » ^ , / . 

/Total NT Seq." refers tp the total number of nucleotides in the contig identified by 
I "Gene No:" The deposited plasmid contains ail of these sequences, i'eflected.by the . 
i nucleotide position indicated as "5' NT of Clone Seq."' and the; "3* NT of Clone Seq." of SEQ 
10 ID NO:X. The nucleotide position of SEQ. ID NO:X of thQ putative niethionine start codon 
: (if present) is identified as "5* NT of Start Coddn*." Sinriilarly , the nucleotide position of SEQ 
[ ID NO:X of the predicted signal sequence (if present) is identiified as "5* NT of First AA of 

; Signal Pfep" . ^ : . i ^ 

The translated afnino acid sequence, beginning with the first translated codon of the 
15 polynucleotide sequence, is identified as "AA SEQ Ijj NQ^V," although other reading frames 
: i can also be easily translated using known molecular biology techniques. The polypeptides 
[ " produced by these alternative open reading frames are specifically contemplated by the 
■ ■■'pre'seht invention; t '-rn ; m ri . ^ ■ , i 

. SEQ ID NO:X (%yh^re.X rnayjbe any of thie pOl^ynU^teOtid^^^ in the 

20 sequence listing) and the translated SEQ ID NO: Y (where^ Y -may be any of the polypeptide 
sequences disclosed in the sequence listing) are sufficiently accurate and otherwise suitable 
, for a variety of uses well known in the art and described further below. For instance, SEQ ID 
NO:X has uses including, but not limited to, in designing nucleic acid hybridization probes 
that will detect nucleic acid sequences contained in SEQ ID NO:X or the cDNA contained in 
25 a deposited plasmid. These probes will also hybridize to nucleic acid molecules in biological 
samples, thereby enabling a variety of forensic and diagnostic methods of the invention. 
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Similarly, polypeptides identified from SEQ ID NQ:X h^V^ .uses that include, but are not 
limited to generating antibodies, which bind specifically to the secreted proteins, encoded by 
the cDNA clones identified in Table 1. 

Nevertheless, DNA sequences generated by sequencing reactions can contain 

5 sequencing errors. The errors exist as misidentified nucleotides, or as insertions or deletions 
of nucleotides in the generated DNA sequence.v The erroneously inserted or deleted 
nucleotides cause frame shifts in the reading frames of thje predicted amino acid sequence. In 
these cases, the predicted amino acid sequence diverges from the actual amino acid sequence, 
even though the generated DNA sequence may be greater than 99.9% identical to the actual 

iO DNA sequence (for example, one base insertion or deletion in an open reading frame of over 

1000 bases). . . ~ , : 

Accordingly, for those applications requiring precision in the nucleotide sequence or 
the amino acid sequence, the present invention provides not only the generated nucleotide 
sequence identified as SEQ ID NO:X, and the predicted translated amino acid sequence 
15- identified as SEQ ID NO:Y, but also a sample of plasmid DNA containing a human cDNA of 
' the invention deposited with the ATCC, as set forth in Table 1. The nucleotide sequence of 
each deposited plasmid can readily be determined by sequencing the deposited plasmid in 
accordance with known methods. ' \\\ ; r ... , . ; v 

The predicted: amino acid sequence can then , be. verifie such deposits. 

20 Moreover, the amino acid. sequence of the protein encoded by a particular plasmjd can also be 
directly determined by peptide sequencing or by expressing the protein in a suitable host cell 
containing the deposited human cDNA, collecting the protein, and determining its sequence. 
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' ' Also provided ih T^ble 1 is the riame'of the vector which contains the cDNA plasmid. 
Each vector is routinely u^^d Jri'thfe ^rt. »The following additional information is provided for 
convenience. 

Vectors Lambda Zap (U^.S/Patent Nos. 5,128,256 and 5,286,636), Uni-Zap XR (U.S. 
5 Patent Nos. 5, 1 28, 256 and 5,286,636), Zap Express (U.S. Patent Nos. 5,128,256 and 

5,286,636), pBluescript (pBS> (ShbrtJ j: M; et aL, Nucleic Acids Res: 75:7583-7600 ( 1988); 
Alting-Mees, M. A:'and Shoit, J. M.-, Niicleic Acids Res. 17:9494 (1989)) and pBK (Alting- 
Mees; M. A. et al., Strdtigiek 5:58-61 ( 1992)) are Commercially available from Stratagene 
' Cloning Systems, Inc., riOll^^N^^^ pBS contains an ^ 

10 ampicillin resistance gene and pBK contains a neomycin resistance gene. Phagemid pBS 
may be excised from the Lambda Zap and Uni-Zap XR vectors, and phagemid pBK.may be 
excised from the Zap Express vectbr Both phagemids may be transformed into £. coli strain 
XL- 1 Blue, also available from Stritagenb. 

Vectors pSportl; pCMVSport 1.0, pCMVSport 2.0 and pCMV Sport 3.0, were^ 
'15 -obtained from Life Technologies, Inc., P.iO. Box 6009, G^ithersburg, MD 20897. All Sport 
vectors contain' an' ampibillih ^esista^^^ gene and may be transformed into E. coli strain 
DHIOB, also available froiti Life technolbgieS. S Gruber, C. E., et al., Focus 

75:59 (1993). Vector lafmid BA (Bento Soares, Gotlimbia University, New. York, NY) 
contains an ampicillin resistartce g^he-^rid cfan betriansfwmed^ co// strain XL-1 Blue. 
20 Vector pCR®2, 1 , which is aVaH'able from Inyitrogen, 1600 Faraday Avenue, Carlsbad, CA 
92008, contains an ampicillin resistance gene and may , be transformed into E, coli strain 
DH lOB, available from Life Technologies. See, for instance, Ciark, J. M,, Nuc. Acids Res. 
76:9677-9686 (1988) and Mead, D. et a/., Bio/Technology 9: (1991). 

The present invention also relates to the genes corresponding to SEQ ID NO:X, SEQ 
25 ID NO:Y, and/or a deposited plasmid (cDNA pIasmid:Z). The corresponding gene can be 
isolated in accordance with knovyn methods using the sequence information disclosed herein. 
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Such methods include, biit are riot limited to, prepanng pirobe's or primers frdm the; disclosed 
sequence and identifying or amplifying the corresjidndiHg gene from appropriate sources of 
genomic material. - ; * 

Also provided in the present invention are allelic variants, orthologs, and/or species 

5 homologs. Procedures 'known in the art can be' used to obtain full-length genes, allelic 
variants, splice variants, full-length coding portion^, orthdlogs, and/or species homologs of 
genes corresponding to SEQ ID NO:X, SEQ ID NO:Y, and/or cDNA plasmid:Z, using 
information from the sequences disclosed herein or the clones' deposited with the ATCC. For 
example, allelic variants and/or species homologs may be isolated and identified by making 

10 suitable probes or primers from the sequences provided herein and screening a suitable 
nucleic acid source for allelic variants and/or the desired horhologue. 

The present invention provides a polynuclebtide comprising, or Alternatively 
consisting of, the' nucleic acid sequence of SEQ ID NO:X and/or cDNA plasmid:Z. The 
present invention also provides a polypeptide comprising, or alternatively, consisting of, the 

15 polypeptide sbquerice of SEQ lb NO:Y, a polypeptide encoded by SEQ ID Nb:X, and/dr a 
polypeptide encoded by the cDNA in cDNA plasmidiZ. Polynucleotides eri'coding a 
polypeptide comprising, or alterhatively consisting of the polypeptide sequence of SEQ ID 
Nb:Y, a polypeptide encoded by SEQ ID NOiX and/or a 'polypeptide encoded by the cDNA 
in cDNA plasniid:Z,"are ailsb'ericompassed by tHfe invention. The present invention further 

20 encompasses a pblynucleotide comprising, or alternatively consisting of the complement of 
the nucleic acid sequence of SEQ ID NO:X. and/or the complement of the coding strand of 
the cDNA in cDNA plasmid:Z. . 

Many polynucleotide sequences, such as EST sequences, are publicly available and 
accessible through sequence databases and ihay have been publicly available prior to 

25 conception of the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence would 
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. . ; unduly burden the disclosure^ of thi? application,^ excluded from SEQ 

, , ID NO:X are one or more pol^nucIe;otides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between I and the final nucleotide minus 15 of 
SEQ ID NO:X, b is an integer of l^.to the final nucleotide.of SEQ ID. NO:X, where both a 
5 anid b correspond to the positioiis of^nucleotide residues shown in SEQ ID NO:X, and where 
b is greater than or equal to a f ^14' ; J . . , 

T RACE Protocol For Recovery of . ^ ' . , 

Partial cDNA clones can be made full-length by utilizing the rapid amplification of 
10 cDNA ends (RACE) procedure described in Frohman, M,A., et al., Proc. Natl Acad, Sci. 
USA, 85:8998-9002 (1988), A cPNA clone ,missing either the 5' or 3' end can be 
reconstructed to include the absent base pair§ extending to the translational start or stop 
codon, respectively, In some cases, cDN As are; fnissing the start of translation, therefor. The 
following briefly de,scribes a modification of this original 5' RACE procedure. Poly A+ or 
15 , total RNA is reverse transcribed with Supjerscript U (Gibco/BRL) and.an antisense or ^ 
. complementary primer specific tpthe j^D^A sequence. The primer is removed from the 
. reaction with a Microcon, Cpncentr,^^or ([Anr^ Ttie. first-strand ,cDNA is then tailed with 
, dATP.and terminal ^deoxyi?,ucleQti^ trjansferase (GiJt^co/BRL). . Thus, an. anchor sequence is 
. ; produced which is needed fpr.PCR.ampJifi^^ The.^se^9pd strand is synthesize^ from the 
20- dA-tail in PCR buffer, Taq D^IA pojymerase (Perkjn-Elm^r Cetus), an oligo-dT primer 
containing three adjacent restriction sites (Xhol, Sail and Cjal) at the 5' end and a primer 
containing Just these restriction sites. This double-stranded cDNA is PCR amplified for 40 
cycles with the same primers as well as a nested cDNA-specific antisense primer. The PCR 
products are size:Separated on an ethidium bronriide-agarose gel and the region of gel 
25 containing cDNA products the predicted size of missing protein-coding DNA is removed. 
cDNA is purified from the agarose with the Magic PCR Prep kit (Promega), restriction 
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digested with Xhol or Sall^ and I i gated to a plasmid such as pBluescript SKIl (Stratagene) at 
Xhol and EcoRV sites. This-DNA is transformed into bacteria and the plasmid clones 
sequenced to identify the correct protein-coding inserts. Correct 5' ends are confirmed by 
comparing this sequence with the putatively identified homologue and overlap with the 

5 partial cDNA clone. Similar methods known in the art and/or commercial kits are used to 
amplify and recover 3' ends. ' . : 

Several quality-controlled kits are commercially available for purchase. Similar 
reagents and methods to those above are supplied in kit form from Gibco/BRL for both 5' and 
3' RACE for recovery of full length genes. A second kit is available from Clontech which is 

10 a modification of a related technique, SLIC (single-stranded ligation to single-stranded ^ 
cDNA), developed by Dumas et al., Nucleic Acids Res., 19:5227-32 (1991). The major 
differences in procedure are that the RNA is alkaline hydrolyzed after reverse transcription 
and RNA ligase is used to join a restriction site-containing anchor primer to the first^strand 
cDNA. This obviates the necessity for the dA-tailing reaction which results in a polyT 

15 ' stretch that is difficult to sequence past. . ' ■. , ^ 

' An alternative to generating 5* or 3' cDNA from RNA is to use cDN A library double- 

stranded DNA. An asymmetric PGRratnplified antisense cDNA strand is synthesized with an 
antisense cDNA-specific primer and a ^plasniid-anchored primer. These primers ar^ removed 
and a symmetric PGR reaction- is peiforme<l with a nested cDNA-specific antisense primer 
20 and the plasmid-anchored primer. ' . 

RNA Ligase Protocol For Generating The 5' or 3' End Sequences To Obtain Full Length 
Genes • . . , . 

Once a gene of interest is identified, several methods are available for the 
25 identification of the 5' or 3' portions of the gene which may not be present in the original 
cDNA plasmid. These methods include, but are not limited to, filter probing, clone 
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• enrichment using specific probes*and protocols similar and i to 5' and 3.'RACE. 

While the fiill length gene may be present in the library and can be identified by probing, a 
useful method for generating the 5': or 3* end is to use the existing sequence information from 
the original cDNA to generate the: missing information. A method similar to 5'RACE is 
5 available for generating the missing 5/ end of a desired full-length gene. (This method was 
published by Fromont-Racine et al. Nucleic Acids Res., 21(7): 1683-1684 (1993)). Briefly, a 
specific RNA oligonucleotide is ligated to the 5* ends of a population of RNA presumably 
containing full-length gene RNA transcript and a primer set containing a primer specific to 
: the ligated RNA oligonucleotide and a primer specific to a known sequence of the gene of 

10 interest, is used to PGR amplify the 5' portion of the desired full length gene^which may then 
be sequenced and used to generate the full length gene. This method starts with total RNA 
isolated from the desired source, poly A RNA may be used but is not a prerequisite, for this 
procedure. The RNA preparation may then be treated with phosphatase if necessary to 
eliminate 5* phosphate groups on degraded.or damaged RNA which may interfere with the 

15 later RNA ligase step. The phosphatase if used is then inactivated and the RNA is treated 
with tobacco acid pyrophosphatase in order to remove. the cap structure present at the 5' ends 
- of messenger RNAs.. This, reactionileaves a^5* phosphate group at the 5* end of the cap 
cleaved RNA which can then be ligated to artiRNA .oIigonuple<^ide using T4 RNA. ligase. 

' This modified RNA preparation .ican then:be used as a templatje? fjor/irst strand cDNA 

20 synthesis using a gene specific oligonucleotide. The first strand , synthesis reaction can then 
be used as a template for PGR amplification of the desired 5' end using a primer specific to 
the ligated RNA oligonucleotide and a primer specific to the known sequence of the TM4SF 
of interest. The resultant product is then sequenced and analyzed to confirm that the 5' end 
sequence belongs to the relevant TM4SF. i . 

25 

Polynucleotide and Polypeptide Fragments ; ' 
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The present invention is also directed'to polynucleotide fragments of the 
polynucleotides (nucleic acids) of the invention. Vn the present invention, a "polynucleotide 
fragment" refers to k pblynucieotide having a nucleic acid sequence which: is a portion of the 
cDNA contained in cDNA plasmidrZ or encoding the polypeptide encoded by the cDNA 
5 contained in cDNA plasmid:Z; is a portion of the polynucleotide sequence in SEQ ID NO:X 
or the complementary strand thereto; is a polynucleotide sequence encoding a portion of the 
polypeptide of SEQ ID N0:Y: or is a polynucleotide sequence encoding a portion of a 
polypeptide encoded by SEQ ID n6:X. The nucleotide fragments of the invention are 
preferably at least about 15 nt, and more preferably at least about 20 nt. still more preferably 
10 at least about 30 nt, and even more preferably, at least about 40 nt, at least about 50 nt, at 
■ least about 75 nt, at least about 100 nt, at least about 125 nt, or at least about 150 nt in length. 
A fragment "at least 20 nt in length," for example, is intended to include 20 or more 
contiguous bases from, for example, the sequence contained in the cDNA in cDNA 
plasmid:Z, or the nucleotide sequence shown in SEQ ID NO: X or the complementary stand 
15 • thereto. In this context "about" includes the particularly recited value, or a value larger or 
smaller by several (5, 4, 3.^2. or I) nucleotides^ These nucleotide fragments have uses that 
include, but are not limited to, as diagnostic probes and primers as discussed herein. Of 
course, larger fragments"(e.g.. at least 150. 175, 200, 250,' 500. 600, 1000, or 2000 
nucleotides in length ) are also encompassed by the invention 
20 Moreover, representative examples of polynucleotide fragments of the invention, 

include, for example, fragments comprising, or alternatively consisting of, a sequence from 
about nucleotide number llso, 51-100, 101-150, 151-200, 201-250, 251-300, 301-350, 351- 
400: 401-450, 45 1-500, 501-550, 551-600, 651-700,701- 750. 751-800, 800-850, 851-900, 
901-950,951-1000, 1001-1050, 1051-1100, 1101 1150, 115 M 200, 1201-1250, 1251-1300. 
25 1301-1350. 1351-1400. 1401-1450. 145111500.' 1501-1550, 1551-1600, 1601-1650. 1651- 
1700, 1701-1750, and/or 1751-1807 of SEQ ID NO:X, or the complementary strand thereto. 
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In this context "about" includes the particularly recited range or a range larger or smaller by 
several (5, 4, 3, 2, or I) nucleotides, at either terminus or at both termini. Preferably, these 
fragments encode a polypeptide which has a functional activity (e.g. biological activity) of 
the polypeptide encoded by a polynucleotide of which the sequence is a portion. More 

5 preferably, these fragments can be used as probes or primers as discussed herein. 
Polynucleotides which hybridize to one or more of these fragments under stringent 
hybridization conditions or alternatively, under lower stringency conditions, are also 
encompassed by the invention, as are polypeptides encoded by these polynucleotides or 
fragments. , 

10 Moreover, representative examples of polynucleotide fragments of the invention, 

include, for example, fragments comprising, or alternatively consisting of, a sequence from 
about nucleotide number 1-50, 51-100, 101-150, 151-200, 201-250, 251-300, 301-350, 351- 
400, 401-450, 451-500, 501.550, 551-600, 651-700,701- 750, 751-800, 800-850, 851-900, 
901-950,951-1000, 1001-1050, 1051-1100, 1101-1150, 1 151-1200, 1201-1250, 1251-1300, 

15 1301-1350, 1351-1400, 1401-1450, 1451-1500, 1501-1550, 1551-1600, 1601-1650, 1651- 
1700, 1701-1750, and/or 1751-1807 of the cDNA nucleotide sequence contained in cDNA 
plasmidrZ, or the complementary strand thereto. In this context "about" includes the 
particularly recited range or a range larger or smaller by several (5, 4, 3, 2, or 1) nucleotides, 
at either terminus or at both termini. Preferably, these fragments encode a polypeptide which 

20 has a functional activity (e.g. biological activity) of the polypeptide encoded by the cDNA 
nucleotide sequence contained in cDNA plasmid:Z. More preferably, these fragments can be 
used as probes or primers as discussed herein. Polynucleotides .which hybridize to one or 
more of these fragments under stringent hybridization conditions, or alternatively, under 
lower stringency conditions are also encompassed by the invention, as are polypeptides 

25 encoded by these polynucleotides or fragments. 



BNSDOCID: <W0 0Q70076A1 .!_> 



wo 00/70076 - PCT/tJSOO/13504 

42 

In the present ihventioriV a "polypeptide fragment" refers to an amino acid-sequence 
which is a portion of that contained in SEQ ID'NOrYi'a portion of an amino acid sequence 
encoded by the polynucleotide sequence of SEQ ID NO:X, and/or encoded by the cDNA in 
cDNA plasmid:Z, Protein (polypeptide) fragments rhay be "free-standing," or comprised 

5 within a larger polypeptide of which the fragment forms a part or region, most preferably as a 
single continuous region. Representative examples* of polypeptide fragments of the 
invention, include; for examip^le, fragments comprising, or alternatively consisting of, an 
aminb acid sequence from about amino acid number 1-20^21-40,41-60, 61-80,81-100, 102- 
120, 121-140, 141-160, 161-180, 181-200, 201-220, 221-240, 241-260, 261-280, 281-300, 

10 301-320, 321-340, 341-360, 361-380, 381-400, and/or 401-408 of the coding region of SEQ 
ID NO:Y. Moreover, polypeptide fragments of the invention may be at least about 10, 15, 
20,25,30, 35, 40,45, 50, 55,60,65, 70,75.80, 85, 90, 100, 110, 120, 130, 140, or 150 
amino acids in length. In this context "about" intliides the particularly recited ranges or 
values, or ranges or values larger or smaller by several (5, 4, 3, 2, or I) amino acids, at either 

15 terminus or at both termini. Polynucleotides eiicoding these polypeptide fragnients are also 
encompassed by the invention. * * ' ' • 

Even if deletion of one or nidre amino acids from the' N-tei-mihus of a protein results 
in modification of loss of one of more biological functions of the protein, other functional 
activities (e.g.; biologicial activities, ability to multimerize, ability to bind a ligand) may still 

20 be retained. For exarnple; the ability of shortened miiteins to induce and/or bind to antibodies 
which recognize the complete or mature forms of the polypeptides generally will be retained 
when less than the majority of the residues of the complete or mature polypeptide are 
removed from the N-terminus: Whether a particular polypeptide lacking N-terminal residues 
of a complete polypeptide retains such immunologic activities can readily be determined by 

25 routine methods described herein and otherwise known in the art. It is not unlikely that a 
mutein with a large number of deleted N-terminal amino acid residues may retain some 
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biological or immunogenic iaetijvUi^s. viln. fact, peptides composed of as few as six amino acid 
residues may often evoke aaimmupe,Tesponse.- . > . 

i iAccordingly, polypeptideifragments of the invention include the secreted protein as 
weU as the mature form. Furthe|rtpr©feiTed polypeptide^fragments include the secreted protein 
5 or the mature form having arc.ontiijuous series of deleted residues from the amino or the 
: carboxy terminus, or both: For es^mple, any number of aniino acids, ranging froni 1-60, can 
be deleted from; the amino terminus, of either the secreted polypeptide or the mature form, 
f Similarly, any number of amino, acids, ranging from 1-30, can be deleted from the carboxy 
t terminus of the secreted protein or mature formv. Furthermore, any combination of the above 
.10 aniino and carboxy terminus deletions; are preferred*; Similarly, polynucleotides encoding 
: » these polypeptide fragments are also prefe^ed. . : , . ■ ^ . 

i V. The present invention further, provides, polypeptides having one or more residues 

. deleted from the arnino terminus, of the amino acid sequence of a polypeptide disclosed 
herein (e.g., a polypeptide of .SEQ.ID ,NOcY,.a polypeptide, encoded by the pol);_nucleotide 
15 sequence contained in SEQ ID NO:X, and/or a polypeptide encoded by the cDNA contained 
in cDNA plasmid:Z). In particular, N-terminal deletions may, be, described by the general 
fomiula m-q, where q is a; wl)pJe jnteg^r represer)ff ng the total number of amino acid residues 
in a polypeptide of the inyefitjpn-Xc>g.i^ ^^^^^^^ in SEQ ID NQ: Y), and m is 

. , defined as any integer;ranging.ffoni ^ tp q^d.. . Poly nuelepti^esi. encoding these polypeptides, 
20 including fragments and/or, variants, are also qnconjpassed by the invention. 

Also as mentioned above, even if deletion of one or more amino acids from the 
4 , C-terminus of a protein results in modification of loss of one of more biological functions of 
the protein, other functional .activities , (e.g., biological activities,, ability to multimerize, 
: ability to bind a ligand) may s.till .be retained. For example the ability of the shortened mutein 
25 to induce and/or bind to antibodies which recognize the complete or mature forms of the 
polypeptide generally will be retained when less than the niajority of the residues of the 
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complete or mature polypeptide are removed from the C-terminus.^^ Whether a particular 
polypeptide lacking C-terminar residues of a complete polypepd 

activities can readily be determined by routine methods described herein and otherwise 
known in the art. It is not unlikely that a mutein with a large number of deleted C-terminal 

5 amino acid residues may retain some biological or immunogenic activities. In fact, peptides 

' composed of as few as six amino acid residues may often evoke an immune response. 

Accordingly, the present invention further ^provides polypeptidies having one or more 
residues from the carboxy terminus of the amino acid sequence of a polypeptide disclosed 
herein (e:g., a polypeptide of SEQ ID NO:Y, a polypeptide encoded-by the polynucleotide 

10 sequence contained in SEQ ID NO:X, and/or a polypeptide encoded by the cDNA contained 
" in cDNA plasmid:Z). In particular, C-termihial deletions may be described by the general 
formula 1-n, where n is aiiy whole integer ranging from 6 to q-1; and where n corresponds to 
the position of an amino acid residue in a polypeptide of the invention. Polynucleotides 
encoding these polypeptides, including fragments and/or variants, are also encompassed by 

15 ' the invention. 

In addition, any of the above described N- or C-terminal deletions cafn be combined to 
produce a N- and C-terminal deleted pblypeptide. The invention also provides polypeptides 
' having ohe or more aihiho acids deleted from both the amino iand the carboxyl termini, which 
may be described generally as' having residues m%' of a polypeptide encoded by SEQ ID 
20 NO:X (e.g.^ including, but not limited to, the preferred polypeptide disclosed as SEQ ID 
NO:Y), and/or the cDNA ih cDNA plasmid:Z, and/or the complement thereof, where n and m 
are integers as described above. Polynucleotides encoding these polypeptides, including 
fragments and/or variants, are also encompassed by the invention. 

Any polypeptide sequence contained in the polypeptide of SEQ ID NO:Y, encoded by 
25 the polynucleotide sequenceis set forth as SEQ ID NOiX, or encoded by the cDNA in cDNA 
plasmidrZ may be analyzed to determine certain preferred regions of the polypeptide. For 
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example, the amino aeid sequence pf a polypeptide encoded by a polynucleotide sequence of 
:? SEQ ID NO:X. or the cDf^A fRuCPNA plasmid:Z,m^y be analyzed using the default 
parameters of the DNASTAJl^^omputer algorithm (DNASTAR, Inc., 1228 S. Park St., 
Madison, WI 53715 USA; httR://>y\v,wv^^^ ; , 

5 Polypeptide regions,that;may be routinely obtained using the DNASTAR computer 

; : r algorithm include, but are not .limited to, Garpier-Robson alpha-regions, beta-regions, 
turn-regions, and coil-regions, Ghpu-Fasman alpha-regions, beta-regions, and turn-regions, 
Kyte-Doolittle hydrophilic regions and hydrophobic ^regions, Eisenberg alpha- and 
i , beta-anriphipathic regions, Karplus-Schulz flexible regions, Emini surface-forming regions 
10; and Jameson-Wolf regions of high antigenic index. Among highly preferred polynucleotides 
: of the invention in this regard ar^ those jthat^ encode polypeptides comprising regions that 
. i combine several structural features^ sucl\ as seyeral (e.g., 1, 2, 3 or 4) of the features set out 

. above. ■ *; • , < . ^^■■:k-- . . .i^- ... - 

, Additionally,; Kyte-Doolittle hydrophilic regions and hydrophobic regions, Emini 
15 . surface-forming regions, and Jameson- Wolf regions of high antigenic index (i.e., containing 
. . four or more cpntigupus, amino acids hayin^^ an antigenic index of greater than or equal to 
1.5, as identifijCd using the default p£^w be 
h / useditOfdet^rminepqlypeptide ]^ 
; n Regions of high antigenicity^are determined from (Jata by| DNASTAR analysis by choosing 
20 values which represent regions of the polypeptide vvhigh are likely to be exposed on the 
surface, of the polypeptide in an environmentjn which antigen recognition may occur in the 
. process of initiation of an immune response. 

Preferred polypeptide fragments of the . invention are fragments comprising, or 
alternatively, consisting of, an. amino'acid sequence that displays a functional activity (e.g. 
25 biological activity) of the polypeptide sequence of which the amino acid sequence is a 
, fragment. By a polypeptide displaying a "functional activity" is meant a polypeptide capable 
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of one or more known funetiohal activities associated^with a full-length protein; such as, for 
example, biological activityr antigenicity, imfnunogenicity, and/or: multimerization, as 
described supra; - - ' ' ' 

Other preferred polypeptide fragments are biologically active fragments/' Biologically 
5 active fragments are those exhibiting activity similar, but not necessarily identical, to an 
acti vity of the polypeptide of the present invention! The biological activity of the fragments 
may include an improved desired activity, oi- a decreased undesirable activity. 

In preferred embodinients, polypeptides of the invention comprise, or alternatively 
consist of, one, two, three, four, five or more of the antigenic fragments of the polypeptide of 

10 SEQ ID NO:Y, or portions thereof. Polynucleotides encoding these polypeptides, including 
fragments and/or variants, are also encompassed by the invention. 

The present invention encompasses polypeptides comprising, or alternatively 
consisting of, an epitope of the polypeptide sequence shown in SEQ ID NO:Y; or an epitope 
of the polypeptide sequence encoded by the cDNA in cDNA^ plasmid:Z, or encoded by a 

15 ' polynucleotide that hybridizes to the cofmplenieiit of an epitope encoding' sequence of SEQ 

' ' ' ' lb NO:X, or an epitope encoding sequence contained in cDNA plasmid:Z under stringent 
hybridization conditions, or ailternati vely,- iindier lower strihgericy hybridization, as defined 
supra. The present invention further encompasses pblyiiucleotide sequences encoding an 
epitope of a polypeptide 'Sequence of the invention (such as, for example, the sequence 

20 disclosed in SEQ ID NO;X), polynucleotide sequences of the complementary strand of a 
polynucleotide sequence encoding an epitope of the invention, and polynucleotide sequences 
which hybridize to this complementary strand under stringent hybridization conditions, or 
alternatively, under lower istringency hybridization conditions, as defmed supra. 

The term "iepitop^s;*' as used herein, refers to portions of a polypeptide having 

25 antigenic of immunogenic activity in an animal, preferably a mammal, and most preferably 
in a human. In a preferred embodiment, the present invention encompasses a polypeptide 
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comprising an epitope^ ais .well las, the polynucleotide encoding this polypeptide. An 
; "immunogenic epitope " as» . used herein, is defined as. a portion of a protein that elicits an 
antibody response in an animal, as determined by any method known in the art, for example, 
■ by. the methods for generating (anjibodies described infra. (See, for example, Geysen et al., 
5 - Proc. Natl. Aead. Sci. USA 8 1:3998- 4Q02 ( 1983)),,The term "antigenic epitope," as used 
herein, is defined as a portion. of a-, protein to which an antibody can immunosp>ecifically bind 
its antigen as detcrmjiJed Ij^y ^any well known in the art, for example, by the 

' immunoassays described herein. Immunospecific binding excludes non-specific binding but 
. does not necessarily exclude cross- reactivity with other antigens. Antigenic epitopes need 
10 not necessarily be immunogenic^ , < v > 

Fragments which function as epitopes niay be produced by any conventional means. 
: (See, e.g.. Houghten, R: A., Proo. Natl. Acad. ?ci. USA 82:5131-5135 (1985) further 

. : . described in U.S. Patent No; 4,631, 211.). , . . , , ; . 

. In the present invention. antigenic epitopes preferably, contain a sequence of at least 4. 
I .15 / at least 5^ at Ieastv6, atJe^st.7. more preferably at least 8., at least 9, at least 10, at least 11, at 
: <; least*12, atlea§t 13, atleast 14,;>at least J5, at,)eastr.?0, at .least 25, atjeast.3p, at. least 40, at 
: leastr50, and, most preferabjyv Ntwegn ,a^^ amino acids. Preferred 

- polypeptides.compri$ing jn!)munpgen 10, 15, 20, 25, 30, 

, - 35, 40; 45,, 50, 55, 60,^6^,, 70,, 75.,. 80^ 85. 90, 95, or..l()9,|aipinQ acid residues in length, 
20 Additional non-exclusive preferred antigenic epi.topes include the antigenic epitopes 
disclosed herein, as well as portions thereof. Antigenic epitopes are useful, for example, to 

V raise antibodies, including monoclonal; antibodies, that specifically bind the epitope. 

V Preferred antigenic epitopes include the antigenic epitopes jdisclosed herein, as, well as any 
combination of two, three, four, five or more of these antige^nic epitopes. Antigenic epitopes 

25 can be used as the target molecules in. immunoassays. (See, for instance, Wilson et al.. Cell 
37:767-778 (1984); Sutcliffe.et al., .Science 219:660-666 (1983)). 
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Similarly; immunogenic epitopes can be used, for example, to induce antibodies 
according to methods well known m the art. (See, for instance, Sutcliffeet aL, supra; Wilson 
et al., supra; Chow et ai., Proc; Natl. Acad.^ Sci, USA 82:910-914; and Bittle et al , J. Gen. 
Virol. 66:2347-2354 (1985). Preferred immunogenic epitopes include the immunogenic 
5 epitopes disclosed herein, as well as any combination of two, three, four, five or more of 
these immunogenic epitopes. The polypeptides comprising one or more immunogenic 
epitopes may be presented for eliciting an antibody response together with a carrier protein, 
such as an albumin, to ah animal system (such as rabbit or mWe), or; if the pol^^^ 
sufficient length (at least about 25 amino acids), the polypeptide may be presented without a 
10 carrier. However, immunogenic epitopes comprising as few as 8 to 10 amino acids have 
been shown to be sufficient to raise antibodies capable of binding to, at the very least, linear 
epitopesin adenaturedpolypepticle(e.g., in Western blotting). ■ 

Epitope-bearing polypeptides of the present invention may be used to induce 
antibodies according to methods well known in the art including, but not limited to, in vivo 
15 immunization, in vitro immunization, and phage display methods. See, e.g., Sutcliffe et al., 
supra; Wilson et al.', siipra, aiid Bittle et al., J. Gtn. Virol., 66:2347-2354 (1985). If in vivo 
immunization is used, animals may be imniuni'zed with free peptide; however, anti-peptide 
antibody titer may be bbbsted by coupling the peptide to a macromolecular carrier, such as 
keyhole limpet hemacyanin (KLH) or tetanus toxoid. For instance, peptides containing 
20 cysteine residues may be coupled to a carrier using a linker such as maleimidobenzoyl- N- 
hydroxysuccinimide ester (MBS), while other peptides may be coupled to carriers using a 
more general linking agent such as glutaraldehyde. Animals such as rabbits, rats and mice 
are immunized with either free or carrier- coupled peptides, for instance, by intraperitoneal 
and/or intriadermal injection of emulsions containing about 100 fig of peptide or carrier 
25 protein and Freund's adjuvant or any other adjuvant known for stimulating an immune 
response. Several booster injections may be needed, for instance, at intervals of about two 
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weeks, to provide a useful titer of anti-peptide antibody which can be detected, for example, 
by ELISA assay using free peptide adsorbed, to a solid surface. The titer of anti-peptide 
antibodies in serum from an immunized animal may be increased by selection of anti-peptide 
antibodies, for instance, by adsorption to the peptide on a solid support and eiutipn of the 
5 selected antibodies according to methods well known in the art. 

As one of skill in the art will appreciate, and as discussed above, the polypeptides of the 
present invention and immunogenic and/or antigenic epitope fragments thereof can be fused 
to other polypeptide sequences. For example, the polypeptides of the present invention may 
be fused with the constant domain of immunoglobulins (IgA, IgE, IgG, IgM), or portions 

10 thereof (CHI, CH2, CH3, or any combination thereof and portions thereoO resulting in 
chimeric polypeptides. Such fusion proteins may facilitate purification and may increase 
half-life in vivo. This has been shown for chimeric proteins consisting of the first two 
domains of the human CD4-polypeptide and various domains of the constant Regions of the 
heavy or light chains of mammalian immunoglobulins. See, e.g., EP 394,827; Traunecker et 

15 aL, Nature, 331:84-86 (1988). Enhanced delivery of an antigen across the epithelial barrier to 
the immune system has been demonstrated for antigens (e.g., insulin) conjugated to an FcRn 
binding partner such as IgG or Fc fragments (see, e.g., PCT Publications WO 96/22024 and 
WO 99/04813). IgG Fusion proteins that have a disulfide-linked dimeric structure due to 
the IgG portion desulfide bonds have also been found to.be more efficient in binding and 

20 neutralizing other molecules than monomeric polypeptides or fragments thereof alone. See, 
e.g., Fountoulakis et al., J. Biochem., 270:3958-3964 (1995). 

Similarly, EP-A-O 464 533 (Canadian counterpart 2045869) discloses fusion proteins 
comprising various portions of constant region of immunoglobulin molecules together with 
another human protein or part thereof. In many cases, the Fc part in a fusion protein is 

25 beneficial in therapy and diagnosis, and thus can result in, for example, improved 
pharmacokinetic properties. (EP-A 0232 262.) Alternatively, deleting the Fc part after the 
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fusion protein has been expressed, detected, and purified, may be desired. » For example, the 
Fc portion may hinder therapy and diagnosis if the fusion protein is used as an antigen for 
immunizations. In drug discovery, for example, human proteins, such as hlL-5, have been 
fused with Fc portions for the purpose of high-throughput screening assays to identify 
5 antagonists of hIL-5. (See, D. Bennett et al., J. Molecular Recognition 8:52-58 (1995); K. 
Johanson et al.v J. Biol. Chem. 270:9459-9471 (1995)0 

Moreover, the polypeptides of the present invention can be fused . to marker 
sequences, such as a peptide which facilitates purification of the fused polypeptide. In 
preferred embodiments, the marker amino acid sequence is a hexa-histidine peptide, such as 

10 the tag provided in a pQE vector (QIAGEN,* inc., 9259 Eton Avenue, Chatsworth, CA, 
913 1 1), among others, many of which are commercially available. As described in Gentz et 
al., Proc. NatL Acad. Sci. USA 86:821-824 (1989); for instance, hexa-histidine provides for 
convenient'purification of the fusion protein. : Another peptide tag useful for purification, the 
"HA" tag, corresponds to an epitope derived from the influenza hemagglutinin protein. 

15 (Wilson etal;. Cell 37:767 (1984).) 

" Thus; any of these above fusions can be engineered using the polynucleotides or the 
polypeptides of the present invention. ' ' ' • j - ; ' ^ 

Nucleic acids-encbdirig the above epitopes cati also be • reeombined with a gene of 
interest as an epitope' tag (e.^g:, the hemagglutinin ("HA") tag or flag tag) to aid in detection 

20 and purification 6f the expressed polypeptide: For example, a system described by 
* Janknecht et al. allows for the ready purification of non-denatured fusion proteins expressed 
in human cell lines (Janknecht et al., Proc. Natl. Acad. Sci. USA 88:8972- 897 (1991)). In 
this system, the gene of interest is subcloned into a vaccinia recombination plasmid such that 
the open reading frame of the gene is translationally fused to an amino-terminal tag 

25 consisting of six histidine residues. The tag serves as a matrix binding domain for the fusion 
protein. Extracts from cells infected with the recombinant vaccinia virus are loaded onto 
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. ,Ni2+ nitriloacetic acid-agarosei GoJunin and histidine-tagged proteins can be selectively 
vu / eluted.wittiimidazole-containing buffers. , - 

. Additional fusion proteins of the iavention may be generated through the techniques 
of gene-shuffling, motifrshufflingy lexon-shuffling, and/or codon-shuffling (collectively 
5 referred to as "DNA shufflingr).i:DMAl.shuffling may be employed to modulate the activities 
of polypeptides of the invention, such. methods can be used to generate polypeptides with 
if . altered activity, as well as agonists and antagonists of the polypeptides. See, generally, U.S. 
. Patent Nos. 5,605,793; 5,811,238; 5,830,721; 5,834,252;.and 5,83 Patten et al., 

Curr. Opinion Biotechnol. 8:724-33 (1997); Harayama, Trends Biotechnol. 16(2):76-82 
10 (1998); Hansson, et al., J. MoL .Biol. 287:265-76 (1999);. and Lorenzo and Blasco, 
Biotechniques 24(2);308- 13:(1998-) (each. of these patents and publications are hereby 
incorporated by reference in its entirety). In one enp^bodiment, alteration of polynucleotides 
corresponding to SEQ ID NO:X and the polypeptides encoded by these polynucleotides may 
be achieved by DNA shuffling. DNA shuffling involves the assembly of two or more DNA^ 
15 segments by homologous or site-specific recombination, to generate variation in the 

- polynucleotide sequence. In another e(mbodi,ment, !polyi)ucleotides of the invention, or the 
encoded polypeptides, may be altered by being subjected, to random mutagenesis, by error- 

: . prone PCR,;random nuc}QOtide iin^ertioji qr other me^ recombination. In another 

embodiment, one or more componentjSi.rnotifs, sections, paiJSf-dornains, fragments, etc., of a 

20 polynucleotide encoding a polypeptide of the invention rpay^-be.recombined with one or more 
components,, motifs, sections,, parts, domains, fragments, etc: of one or more heterologous 

A: molecules.; ' •' - \ > * 

Polynucleotide and Polypeptide Variants r t : 
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The invention also encompasses TM4SF variants. The present iYiventidn is directed to 
variantis of the polynuclesotide sequence' disclosed' in SEQ ID NO:X or the conriplementary 
strand thereto, and/or the cDNA sequence coritaiined in tDNA plasmid:Z. 

The present invention also encompassfes variants of the polypeptide sequence 

5 disclosed in SEQ ID NO:Y, a polypeptide sequence encoded by the polynucleotide sequence 
in SEQ ID NO:X and/dr a polypeptide sequence encoded by the cDNA in cDNA plasmid:Z. 

"Variant" refers to a polynucleotide or polypeptide differing from the polynucleotide 
or polypeptide of the present invention, but retaining properties thereof: Generally, variants 
are overall closely similar, and, in many regions, identical to the polynucleotide or 

10 polypeptide of the present invention. ' ' ^ 

Thus, one aspect of the invention provides an isolated nucleic acid molecule 
comprising, or alternatively consisting of, a polynucleotide having a nucleotide sequence 
selected fronri the groiip consisting of : (a) a nucleotide sequence encoding a TM4SF 
polypeptide having an amino acid sequence as shown in the sequence listing and described in 

15 SEQ ID NO:X or the* cDNA in cDNA plasmid:Z; (b) a nucleotide sequence encoding a ' 
niature TM4SF polypeptide having the amino acid sequence as shown in the' sequence listing 
and described in SEQ ID NO:X or the cDNA in ct)NA plasmid;Z; (c) a nucleotide sequence 
encodiiig a biologically active fragment of a TM4SF polypeptide having an amino acid 
sequence shown in the sequence listing and described in SEQ ID NO:X or the cDNA in 

20 cDNA plasmid:Z; (d) si nucleotide sequence encoding an antigenic fragment of a TM4SF 
polypeptide having an amino acid sequence shown in the sequence listing and described in 
SEQ ID NO:X or the cDNA in cDNA plasmid:Z;' (e) a nucleotide sequence encoding a 
TM4SF polypeptide comprising the complete amino acid sequence encoded by a human 
cDNA plasmid contained in SEQ ID NO:X or the cE)NA in cDNA plasmid:Z; (f) a nucleotide 

25 sequence encoding a rhatui-e TM4SF polypeptide having an amino acid sequence encoded by 
a human cDNA piasmid contained in SEQ ID NO:X or the cDNA in cDNA plasmid:Z; (g) a 
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nucleptide.sequence encoding a Jt^iplpgi^ally active; .fragment of a TM4SF polypeptide having 
aaamino acid sequence encoded by^^i human cDN.A plasmid contained in SEQ ID NO:X or 
V the cDNA in cDNA plasmid:Z;.(hXa,nucleotide sequence encoding an antigenic fragment of 
a TM4SF polypeptide having an airiino acid sequence encoded by a human cDNA plasmid 
5 contained in SEQ ID NO:X or thexPf^A in .cDNA plasmid:Z; (i) a nucleotide sequence 
: complementary to any of the nucleotide.,sequences in (a), (b), (c), (d), (e),.(f), (g), .or (h), 
-ry above. ^ ... ^ , , , . :^ ; ^ > . ; .... _ 

The present invention js also directed to nucleic acid molecules vyhich comprise, or 
, alternatively consist of, a nucleotide sequence which is at least 80%, 85%, 90%, 95%, 96%, 
10 97%, 98%, 99% or 100%, identical to, for example, any of the nucleotide sequences in (a)j 
(b), (c), (d), (e), (f), (g), (h), or (i) <iboye. Pplypep,ti(}es encoded by these nucleic acid 
molecules are also enconipassed by the invention, la another embodiment, the invention 
encompasses nucleic acid molequles which comp/ise, or alternatively, consist of a 
. polynucleotide which hybridizes under stringent hybridization conditions, or alternatively, 
15 under lower stringency, conditions* to a pplynucleptide in (a), (b), (c), (d), (e), if), ig). ,(h), or 
. (i), abqve. Polynucleotides which hj^bridize tp the cpmplement of these nucleic acid 
. molecules under stringent hybridiz^1[iQn conditions or alte^njatively, under lower stringency 
conditions, are.also encomp3fSse<^ j^l?^ ^PY^ntjpn,, as are. polypeptides: encoded by these 

polynMCleOtideS- . : . -'v-. f r:;; • -nri^fi 

20 . Another aspect of the inyentipi^ provides an isolated pucleic acid molecule 

comprising, or alternatively consisting of, a polynucleotide having a nucleotide sequence 

. . selected from the group consisting of : (a) a nucleotide sequence encoding a TM4SF 

polypeptide having an amino acid sequence as shown in the sequence listing and described in 
Table 1; (b) a nucleotide sequence encoding a mature JM4SF polypeptide having the amino 

25 acid sequence as shown in the. sequence listing and described in Table 1 ; (c) a nucleotide 

sequence encoding a biologically. active fragment of a TM4SF polypeptide having an amino 
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acid sequence shown in the sequence listing and described in Table 1; (d) a nucleotide 
sequence encoding an antigenic fragment of a TM4SF polypeptide having an amino acid 
sequence shown in the sequence listing and described iri Table 1 ; (e) a nucleotide sequence 
encoding a TM4SF polypeptide comprising the complete amino acid sequence encoded by a 
5 human cDNA in a cDNA plasmid contained in the ATCC Deposit and de;scribed in Table 1 ; 
(f) a nucleotide sequence encoding a mature TM4SF polypeptide having an amino acid 
sequence encoded by a human cDNA in a cDNA plasmid contained in thei ATCC Deposit 
and described in Table 1; (g) a nucleotide sequence encoding a biologically active fragment 
of a TM4SF polypeptide having an amino acid sequence encoded by a human cDNA in a 
10 cDNA plasmid contained in the ATCC Deposit and described in Table 1 ; (h) a nucleotide 
sequence encoding an antigenic fragment of a TM4SF polypeptide having an amino acid 
sequence encoded by a human cDNA in a cDNA plasmid contained in the ATCC Deposit 
and described in T^ble 1 ; (i) a nucleotide sequence complementary to any of the nucleotide 
sequences in (a)/(b)/(c), (d),(e),(f),(g),or(h), above. ^ - ' ' 
15 Thepresentihventibnisalso directed tonucleic acid niolecules which comprise, or ' 

' ' alternativeiy consist of, a nucleotide seqjuence which is at least 80%, 85%;90% ' 95%, 96%, 
97%, '98%, 99% or 100%, identical io\ for exanriple, any of the nucleotide sequences in (a), 
(b), (c); (d), (e); (0, (g); (h), or (i) above. Polypeptides encoded by these nucleic acid 
molecules are also encoifrtpasked by the invention. In another embodiment, the invention 
20 encompasses nucleic acid molecules which comprise, or alternatively, consist of a 

polynucleotide which hybridizes under stringent hybridization conditions, or alternatively, 
under lower stringency conditions, to a polynucleotide in (a), (b), (c), (d), (e), (f), (g), (h)* or 
(i), above. Polynucleotides which hybridize to the complement of these nucleic acid 
molecules under stringent hybridization conditions or alternatively, under lower stringency 
25 conditions, ar^e also encompassed by the invention, a^ are polypeptides encoded by these 
polynucleotides. 
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'J ■ The present inventipn is^alsp directed to polypeptides which comprise, or alternatively 
consist of,< an. amino acid sequence :>yfhich is at least 80%, 85%, 90%, 95%, 96%, 97%, 98%, 
, ; 99^. CM" 100% identical to, for exaniple, the polypeptide sequence shown in SEQ ID NO:Y, a 
polypeptide sequence encoded by the nucleotide sequence in SEQ ID NO:X, a polypeptide 
5 sequence encoded, by the cDNA |n cDNA plasmid:Z, and/or polypeptide fragments of any of 
these, polypeptides (e.g., those fragments described herein). Polynucleotides which hybridize 
' to the complement of the nucleic acid molecules encoding these polypeptides under stringent 
hybridization conditions, or .alternatiyely, under lower stringency conditions are also 
encompassed by the invention, as are polypeptides encoded by these polynucleotides. 
10 , By a nucleic acid having a nucleotide sequence at least, for example, 95% "identical" 

tp a reference nucleotide sequence of the present invention, it is intended that the nucleotide 
sequence of the nucleic acid is identical to the reference sequence except that the nucleotide 
; sequence may include up to five .point mutations per each IQO nucleotides of the reference 
nucleotide sequence encoding the polypeptide. In other words, to obtain a nucleic acid 
15 haying la nucleotide sequence. at l^ast 95% identical to a reference nucleotide.sequence, up to 
. - 5% of:the,nucleotidesJn the refe be deleted or substituted with another 

i nucleotide, or a number of nucleotijdes up tQ.5,^|Of the ptal nucleotides in the reference 
sequence niay be inserted into the jefer^nce sequence^ ^The Cjuery sequence may be an entire 
sequence referred to. in Table 1, , the ORF. (ppea, reading f rame),,or any fragment specified as 
20 described herein. ; . t . • 

. As a practical, matter, whether any particular nucleic acid molecule or polypeptide is 
at least 80%, 85%, 90%, 95%, 9,6%, 97%, 98% or 99% identical to a, nucleotide sequence of 
the present invention can be;detefniined conventionally using Jcnown computer programs. 
preferred method for determining the best overall match between a query sequence (a 
25 sequence of the present invention) and a subject sequence, also referred to as a global 
sequence alignment, can be determined using the FASTDB computer program based on the 
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algorithm of Brutiag et al. l(Comp: App. Biosci. '6:237-245 (1990)). In a sequence alignment 
the query and subject sequences are both DNA sequences. An "rNA sequence can be 
compared by converting U's to T's. The result of'^said global sequence alignment is in 
. percent identity. Preferred parameters used in a FASTDB alignment of DNA sequences to 
5 calculate percent identiy are: Matrix=Unitary, k-tuple=4, Mismatch Penalty=l. Joining 
Penalty=30, Randomization Group Ungth=0, Cutoff Score=l', Gap Penalty=5, Gap Size 
Penalty o:05. Window Size=500 or the lenght of the'subject nucleotide sequence, whichever 
is shorter. '" ' ' , , ■ 

If the subject sequence is shorter than the query sequence because of 5' or 3' deletions, 
10 not because of internal deletions, a manual correction must be made to the results. This is 
because the FASTDB program does not account for 5' and 3' truncations of the subject 
sequence when calculating percent identity. For subject sequences truncated at the 5' or 3' 
ends, relative to the query sequence, the percent identity is corrected by calculating the 
number of bases of the query sequence that are S" and 3^ of the subject sequence, which are 
15 not mitched/aligned, ^s a percent of the total bases of the query sequence. Whether a 
iiucleotide is matched/aligned is determined'by results of the FASTDB sequence alignment. 
This percentage' is then subtracted from the percent identity, calculated by the above 
FASTDB program using the specified parameters, to arrive at a final percent identity score. 
■ This corrected score is what is used for the purposes of the present invention. Only bases 
20 ou^ide the 5' and 3' bases of the subject sequence, as displayed by the FASTDB alignment^ 
which are not matched/aligned with the query sequence, are calculated for the purposes of 
manually adjusting the percent identity score. 

For example, a 90 base subject sequence is aligned to a 100 base query sequence to 
determine percent identity. The deletions occur at the 5'.end of the subject sequence and 
25 therefore: the FASTDB alignment does not show a matched/alignment of the first 10 bases at 
5- end. The 10 unpaired bases represent 10% of the sequence (number of bases at the 5' and 
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3' ends not matched/total number of bases in the query sequence) so 10% is subtracted from 
the percent identity score calculated by the FASTDB program. If the remaining 90 bases 
were perfectly matched the final percent identity would be 90%. In another example, a 90 
base subject sequence is compared with a 100 base query sequence. This time the deletions 
5 are internal deletions so that there are no bases on the 5' or 3' of the subject sequence which 
are not matched/aligned with the query. In this case the percent identity calculated by 
FASTDB is not manually corrected. Once again, only bases 5' and 3* of the subject sequence 
which are not matched/aligned with the query sequence are manually corrected for. No other 
manual corrections are to made for the purposes of the present invention. 

10 By a polypeptide having an amino acid sequence at least, for example, 95% 

"identical" to a query amino acid sequence of the present invention, it is intended that the 
amino acid sequence of the subject polypeptide is identical to the query sequence except that 
the subject polypeptide sequence may include up to five amino acid alterations per each 100 
amino acids of the query amino acid sequence. In other words, to obtain a polypeptide 

15 having an amino acid sequence at least 95% identical to a query amino acid sequence, up to 
5% of the aniino acid residues in the subject sequence may be inserted, deleted, (indels) or 
substituted with another amino acid. These alterations of the reference sequence may occur 
at the amino or carboxy terminal positions of the reference amino acid sequence or.anywhere 
between those terminal positions, interspersed either individually among residues in the 

20 reference sequence or in one or more contiguous groups within the reference sequence. 

As a practical matter, whether any particular polypeptide is at least 80%, 85%, 90%, 
95%, 96%, 97%, 98% or 99% identical to, for instance, the amino acid sequence referred to 
in Table 1 or a fragment thereof, the amino acid sequence encoded by the nucleotide 
sequence in SEQ ID NO:X or a fragment thereof, or to the amino acid sequence encoded by 

25 the cDNA in cDNA plasmidrZ, or a fragment thereof, can be determined conventionally 
using known computer programs. A preferred method for determing the best overall match 
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between a query sequence (a sequente of the present.invention) and a subject sequence, also 
referred to as a global sequence alignment, can be determined using the .FASTDB computer 
program based on the algorithm of Brutlag et al. (Comp. App. Biosci,6:237- 24^^ In a 

sequence alignment the query and subject sequences. are.either botb nucleotide sequences or 
5 both amino acid sequences. The result of said glqbal sequence alignment is in percent 
identity. Preferred parameters used in a FASTDB iamino acid. alignment are: Matrix=PAM 
0, k-tuple=2, Mismatch Penalty=l, Joining Penalty=20, Randomization Group Length=0, 
Cutoff Score= I, Window Size=sequence length, = Gap Penalty=5, Gap Size Penalty=0.05, 
■ Window Size=500 or the length of the subject amino acid sequence, whichever is shorter. 
10 If the subject sequence is shorter than the query sequence due to N- or C-terniinal 

' deletions, not because of internal deletions, a manual correction must be made to the results. 
This is because the FASTDB program does iiot account for N- and C-termlnal truncations of 
the subject sequence when calculatinjg global percent identity. For subject, sequences 
truncated at the N- and C-termini, relative to the query sequence, the percent identity is 
15 ' corrected by calculating the number of residues of the query, sequence that are N- and C- 
'terminal of the subject sequence, which are not matched/aligned with a corresponding subject 
' residue, as a percent of the total^ bases of ;the . query sequence. Whether a residue is 
matched/aligned is determined by results of the . FASTDB sequence alignment. This 
percentage is then subtracted from the percent identity, calculated by the above FASTDB 
20 program using the specified parameters, to arrive at a final percent identity score. This fmal 
percent identity score is what is used for the. purposes of the present invention. Only residues 
to the N- and C-termini of the subject sequence, which are not matched/aligned with the 
query sequence, are considered for the purposes of manually adjusting the percent identity 
score. That is, only query residue positions outside the farthest N- and C- terminal residues 
25 of the subject sequence. 

■ For example, a 90 amino acid residue subject sequence is aligned with a 100 residue 
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query sequence to deterrnineipercehtiidentity. The deletion occursrat the N-terminus of the 
subject sequence and therefore, the FASTDB alignment does not show a matching/alignment 
V of the first 10 residues at theiN-tennifius. The 10 unpaired residues represent 10% of the 
sequence (number of resrdues^t the N- and C- termini not matched/total number of residues 
5 in the query sequence) so 10% is subtracted from the percent identity score calculated by the 
FASTDB program. If the remainiiig 90 residues were perfectly matched the final percent 
identity would be 90%. In iaiiothdr exainiple, a 90 residue subject sequence is compared with 
^ a 100 residue query sequeiice, This Umd the deletions are internal deletions.so there are no 

' residues at the N- or G-termini of the subject sequence yyhich are hot matched/aligned with 
10 the query. In this case the percent identity calculated by FASTDB is not manually corrected. 
' Once again; only residue positions outside the N- and C-terminal ends of the subject 
' sequence, as displayed in the FASTDB alignment, which are not matched/aligned with the 
query sequnce are manually corrected for. No other manual corrections are to made for the 
purposes of the present invention. ^ ; h . - 

15 The variiants niay contain alterations in the: coding regions; non^oding regions;^^ 

- b6th^ Especially preferred are polynucleotide variants con whi^h produce 

silent substitutions;^additions, or delietibns, but; do not alter the properties; or activities of the 
encoded p'olypeptideVrNtMileotide variants iprodaced : by. ^silent substitutions due to the 
, :r degeneracy of the genetic code are- preferred. :Moreovet;iyari4nts in which less than 50, less 

20 than 40, less than 30,' less than 20, less than 10, or 5-50;.5-25, 5,.lO, 1-5, or U2 amino acids 
are substituted, deleted, or added in any combination are also preferred. Polynucleotide 
variants can be produced for a variety of reasons, e.g:, to optimize codon expression for a 
%" particular host (change codons in the human mRNA to those, preferred by a bacterial host 
: such as E. coli). v - ; i - . 

25 Naturally occurring variants are called "allelic variants," and refer to one of several 

alternate forms of a gene occupying a given. lotus on a chromosome of an organism. (Genes 
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11, Lewin, B., ed", John Wiley & Sons, New York (19S5):) .These allelic variants can vary at 
either the polynucleotide and/or polypeptide level and are induded in the present invention. 
Alternatively, non-naturally occurring variants may be produced by mutagenesis techniques 
or by direct synthesis. : 

5 Using known methods of protein engineering and recombinant DNA technology, 

variants may be generated to improve or alter the characteristics of the polypeptides of the 
' present invention. For instance, as discussed hferein, one or more amino acids can be deleted 
from the N-terminus or C-terminus of the polypeptide of the present invention without 
substantial loss of biological function. The authors of Ron et ah, J. Biol. Chem. 268: 2984- 

10 2988 (1993), reported variant KGF proteins having heparin binding activity even after 
deleting 3, 8, or 27 amino-termihal amino acid residues. Similariy, Interferon gamma 
exhibited up to ten times higher activity after deleting 8-10 amino acid residues from the 
carboxy terminus of this protein. (Dobeli et al., J. Biotechnology 7:199-216 (1988).) 

Moreover, ample evidence demonstrates that variants often retain a biological activity 

15 similar to that of the naturally occurring protein. ' For example. Gayle and coworkers (J. Biol. 
■ Chem 268:22105-221 1 1 (1993)) conducted extensi ve mutational analysis of human cytokine 
IL'-la. They used random mutagenesis to generate over 3,500 individual IL-la mutants that 
averaiged 2.5 amino acid changes per variant over'the entire length of the molecule. ' Multiple 
mutations were examined at every possible amino acid position. The investigators found that 

20 "fnilost of the mbleeule could be altered with little effect on either [binding or biological 
activity]." (See, Abstract.) In fact, only 23 unique amino acid sequences, out of more than 
3,500 nucleotide sequences examined, produced a protein that significantly differed in 
activity from wild-type. 

Furthermore, as discussed herein, even if deleting one or more amino acids from the 

25 N-terminus'or C-terminus of a polypeptide results in modification or loss of one or more 
biological functions, other biological activities may still be retained. For example, the ability 
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^ of a deletion ^variant to induce ahd/or'td bind^ antibodies which recognize the secreted form 
; r wilMikely be retained when less thian the majority of .the residues of the secreted form are 
removed from the N-terminus ot^Qterminus. Whether a particular polypeptide lacking N- or 
C-terminal residues of a protein retains such immunogenic activities can readily be 
5 determined by routine methods described herein and otherwise known in the art. 
, n ^ : Thus, the invention further includes polypeptide variants which show a functional 

■ : activity (e.g. biological activity) of the; polypeptide of the invention, of which they are a 

■ . variant. Such variants include, deletions, insertions, inversions, repeats; and substitutions 

! .selected according to general rides known in the art so as iha ye little effect on activity. 
10 - The present application is directed to nucleic acid rnolecules at least 80%, 85%, 90%, 
. 95%, 96%, 97%, 98%, 99% or 100% identical to .the nucleic acid sequences disclosed herein, 
i (e.g., encoding a polypeptide having the« amino acid sequence of an? N and/or C terminal 
deletion), irrespective of whether they encode a polypeptide having functional activity. This 
is 'because even where a' particular nucleic acid molecule does not encode a polypeptide 
15 ' having functional activityvone of .skill.ia the.art would still :know how to use the nucleic acid 
molecule,' for instance, as a hybridization prplbe, or a. polymeraseichain reaction (RCR) primer. 
Uses of the nucleic acid molepules pf the piresse^^^^ a polypeptide 

■ ' having, functional ac.tiyity.inclvde;Tinter.a!ia,,(l)Jsolating^^ gene or allelic or splice. variants 

thereof in a cDNA; library;>(2) ii\ situ hybridisation .(e.g.^ "F|SH'')fto metaphase chromosomal 
20 spreads to provide precise chromosomal location of the gene^iasidescribed in Verma et al., 
^ Human Chromosomes: A Manual of Basic Techniques, Pergamon Press, New York (1988); 
e and (3) Northern Blot analysis fqr detecting mRN A expres§ipn in. specific tissues. 

Preferred, however, are nucleic acid molecules having sequences at least 80%, 85%, 
90%, 95%, 96%, 97%, 98%, 99% or 100% identical to the nucleic acid sequences disclosed 
25 herein, which do, in fact, encode a polypeptide having functional activity of a polypeptide of 
the invention. • ■ - j. 
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Of course, due to the degeneracy of the g^ehetic cade, one of ordinary skill in the art 
'will imrnediately recognize that ia large number of the nucleic acid molecules having a 
sequence at least 80%, 85%, 90%, 95%, 96%, 97%V 98%,i99%, or 100% identical to, for 
example, the nucleic acid sequence of the tDNA - in cDNA plasmidrZ, the nucleic acid 
5 sequence referred to in Table 1 (SEQ ID NO:X); or fragihents thereof, will encode 
polypeptides "having functional activity." In fact, since degenerate variants of any of these 
nucleotide sequences all encode the same polypeptide, in many instances, this will be clear to 
the skilled artisan even without performing the above described comparison asisay. It will be 
further recbgnized in the art that, for such nucleic acid molecules that are not degenerate 
10 variants, a reasonable number will also encode a polypeptide having functional activity. This 
is because the skilled artisan is fully aware of amino acid substitutions that are either less 
likely oi* not likely to significantly effect protein function (e.g., replacing onb aliphatic amino 
acid with a second aliphatic amino acid), as further described below. 

For example,- guidance concerning how to make pKenotypically silent amino acid 
15 substitutions is provided in Bowie et al., "Deciphiering the Message in Protein Sequences: 
Tolerance to Amino Acid Substitutions," Science 247:1306-1310 (1990), wherein the authors 
■ indicate that there are' two main strategies for-studyihg the tdlei-ance of an amino acid 
sequence to change* . i . ' ^ ^ . . 

The first strategy exploits' the tolerance' of amino acid substitutions by natural 
20 selection during the process of evolution. By comparing amino acid sequences in different 
species, conserved amino acids can be identified. ' These conserved amino acids are likely 
important for protein function. In contrast, the amino acid positions where substitutions have 
been tolerated by natural selection indicates that these positions are not critical for protein 
function. Thus, positions tolerating aniiho acid substitution could be modified while srill 
25 maintaining biological activity of the protein. 
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The second Strategy uses-genetig engineering tq,introduce amino acid changes at 
V . specific positions of' a clone^d gefiej to identify regions cr^ For 

4 .^xampte, site directed mutagenesis or alanine-scanning mutagenesis (introduction of single 
alanine mutations at every resjdu^ in the molecule) can be. used. (Cunningham and Wells, 

5 Science 244:1081-1085 (1989)/) i Th^ mutant molecules can then be; tested for 
r biological activity.^ c ; , r;, . , , , . 

As the authors, stiate, these two strategies have revealed that proteins are surprisingly 
i tolerant of amino acid substit^tions. The authors fiirther indicate which amino acid chang 
. ,v: ^ are likely to be permissive at certain aniino acid positions in the protein.. For example, most 
10 buried (within the tertiary structure of the^ protein) amino acid residues require nonpolar side 
/; , chains, vyhereas few features of surface sfide chains are generally conserved. Moreover, 
tolerated conservative amino ;acid substitutions involve replacement of the aliphatic or 
hydrophobic amino acids Ala, Val, L^u and lie;, replace^^ hydrpxyl residues Ser and 

Thr; replacement of the a^ridic residues Asp and plu; replacement of the amide residues Asn 
15 and Gin, rjeplacetment pf the basic residu Lys, Arg, and, His; replacement of the aromatic 
residues Phe, Tyr, and Jrp, and .replacement of .the small-sized amino acids Ala^ Ser, Thr, 
Met, and Gly. Besides conseryatijVe amirip acid^ substitution^ variants of the present invention 
include (i) substitutions with one or more of the non-conserved amino acid residues, where 
; the substituted amino acidfTesidues rriay oi:,may not beyOne^ncpded by the genetic code, or 
20 (ii) substitution with one pi; more of:, amino acid ;residues h,avjng,asubstituent group, or (iii) 
fusion of the mature polypeptide with another compound, such , as a compound to increase the 
stability and/or solubility of the polypeptide (for example, polyethylene glycol), or (iv) fusion 
of the polypeptide with additional apiino acids, such as, fpr example, an IgG Fc fusion region 
peptide, or leader or secretory sequence, or a sequence facilitatijig purification. Such variant 
25 polypeptides are deemed to be within the.scope of .those skilled in the art from the. teachings 
herein. 
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For example, pdlypeptide variants confairiing amino acid siibstitutiohs of charged 
amino acids with other charged br neutraramiho acids rhay produce proteins witli improved 
characteristics, such as less aggregation. Aggrejgatibnoif pharmaceutical formulations both 
reduces activity and increases clearance diie td the aggregate's immunogenic activity. 
5 (Pinckard et al., Clin. Exp, Immunol. 2:331^340 (1967); bobbins et al.; Diabetes 36: 838-845 
(1987); Cleland et al., Crit Rev, Therapeutic Drug Carrier Systems 10:307-377 (1993).) 

A further embodiment of the invention rdates to a polypeptide w^^ 
amino acid sequence of ^ polypeptide having an amino acid seiquence which contains at least 
one amino acid substitution, but not more than 50 amino acid substitutions, even more 

10 preferably, not more than 40 amino acid substitutions, still more preferably, not more than 30 
iamino acid substitutions, and still even more preferably, not more than 20 amino acid 
substitutions. Of course it is highly preferable for a polypeptide to have an amino acid 
sequence which comprises the amino acid sequence of a polypeptide of SEQ ID NO:Y, an 
amino acid sequence encoded by SEQ ID NO:X, and/or the amino acid sequence encoded by 

15 the cDNA in cDNA piasmid:Z which contains, in order of ever-increasing preference, at least 
one, but riot more thaii 10, 9, 8, 7, 6, 5,' < 3. 2 or 1 amino acid substitutions * In specific 
embodiments, the number of additions, substitutions, and/or deletions in the amino acid 
sequence of SEQ ID >ib:Y or fragmWts thereolf' (e.g!^^ other 
fragments described hereinj; an amino acid sequence encoded by SEQ ID NO:X or fragments 

20 thereof; and/or the anfiiho acid sequence encoded by cDNA plasmid:Z or fragments thereof, is 
1-5, 5-10, 5-25, 5-50, 10-50 or 50-150, conservative amino acid substitutions are preferable. 
As discussed herein, any polypeptide of the present invention can be used to generate fusion 
proteins. For example,^ the polypeptide of the present invention, when fused to' a second 
protein, can be used as an antigenic tag. Antibodies raised against the polypeptide of the 

25 present invention can be used to indirectly detect the second protein by binding to the 
polypeptide. Moreover, because secreted proteins target cellular locations based on 
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trafficking signals, polypeptides of th.e present invention which are shown to be secreted can 

be used as targeting molecules once fused to other proteins. 

Examples of domains that can be fuse^d to polypeptides of the present invention 

include not only heterolpgous^.sigria| sequences, but also other heterologous functional 
5 regions. The fusion does not.necessarily need to be direct, but may occur through linker 

sequences. , . ^ , . . , , . . , . 

In certain preferred ernbodirnents, proteins of the inventioa comprise fusion , proteins 

wherein the polypeptides are N and/or terminal deletion mutants. In preferred 

embodiments, the application is directed to nucleic acid rnolecules.at least 80%, 85%, 90%, 
10 95%, 96%, 97%, 98% or 99% identical to the nucleic acid sequences encoding polypeptides 

having the amino acid sequence of the specific N- and C-terminal deletions mutants. 

Polynucleotides encoding these polypeptides, including fragments and/or variants, are also 

enconfipassed by the invention. _ , , 

Moreover, fusion proteins may also be engineered to improve characteristics of the 
15 polypeptide of the present invention. For instance, a region of additional aniino acids, 

particularly charge^l amino acids, may .be added to the N-terminus of the polypeptide to 

improve stability and persistence during purification from the host cell or subsequent 

handling and storage. Also, pieptide moieties rnay, be added to the polypeptide to facilitate 

purification. Such regions may be removed prior to final preparation of the polypeptide. The 
20 addition of peptide moieties to facilitate handling of polypeptides are familiar and routine 

techniques in the art. . ; . 

As one of skill in the art will appreciate, polypeptides of the present invention of the 

present invention and the. epi tope-bearing fragments thereof described above can be 

combined with heterologous polypeptide sequences. For exaniple, the polypeptides of the 
25 present invention may be fused with heterologous polypeptide sequences, for example, the 

polypeptides of the present invention may be fused with the constant domain of 
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immunoglobulins (IgA; IgE, IgG, IgM) or portions thereof (CHI, eH2, CH3, and any 
combination thereof, including both entire ddmains-and portions thereoO, resulting in 
chimeric polypeptides. These fusion proteins facilitate purification and show an increased 
half-life in vivo. One reported example describes chimeric proteins consisting of the first two 

5 domains of the human C[>4-poly peptide and various domains of the constant regions of the 
heavy or light chains of mammalian immunoglobuiins. (EP A 394,827; Traunecker el al.. 
Nature 33 1:84-86 (1988).) Fusion proteins having disulfide-linked dimeric structures (due to 
the IgG) can also be more efficient in binding and neutralizing other molecules, than the 
mbriomeric protein or protein fragment alone. (Fouhtdulakis et'al., J. Biochem. 270:3958- 

10 3964(1995):) ^ - 

Vectors: Host Cells! and Protein Production - ^ . : 

' ' The present invention also relates to vectors containing the polynucleotide of the 

present invention, host cells, and the production of polypeptides by recombinant techniques. 
15 The vector may be, for example, a phage, plasmid, viral; or retroviral vector. Retroviral 

vectors nriay be replication competent or replication defective. In the latter case, viral 
' ' propagation generally will occur only in cbmplenlentirig host cells. 

' ' The polynucleotide^ of the invention may be Joined to a vector containing a selectable 

marker for propagation' in a host. Generally; a plasmid vector iis introduced in a precipitate, 
20 such as a calcium ph'ospliate precipitate, or in a complex with a charged lipid. If the vector is 

a virus, it may be packaged in vitro using an appropriate packaging cell line and then 

transduced into host cells. . - . 

The polynucleotide insert should be operatively linked to an appropriate promoter, 

such as the phage lambda PL promoter, the E. coli iac; trp, phoA and tac promoters, the SV40 
' 25 early and late promoters and promoters of retroviral LTRs, to name a few. Other suitable 

promoters will be known to the skilled artisan. The expression constructs will further contain 
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sites for transcription initiation,; termination; and,? in the* transcribed region, a ribosome 
binding. site for translation. ^The coding portion of the transcripts expressed by the constructs 
. s,?; willipreferably include a translation initiating codon at the^beginning and a termination codon 
(U AA, UGi A or UAG) appropriately, positioned at the end of the polypeptide to be translated. 

5 ' As indicated, the expressipn; vectors wjll preferably include at least one selectable 
/ :n marker. Such markers include dihydrofo|ate reductase, G418 or neomycin resistance for 

/ . eukaryotic cell culture; and tetracycline, kanamycin or ampicillin resistance genes for 
culturing in E. coli and other bacteria. > Representative .examples of appropriate, hosts include, 

< ^ w but are not limited to, bacterial* cells, such as E.^cplj, Streptomyces and Salmonella 

10 typhimurium cells; fungal cells, such as yeast cells (e.g., Saccharomyces cerevisiae or Pichia 
pastoris (ATCC Accession No. 201178)); insect cells such as Drosophila S2 and Spodoptera 
Sf9 cells; animal cells such as CHO, COS, 293,.ar^d Bovyes melanoma cells; and plant cells. 
Appropriate culture mediunis.and conditions for. the above-described host cells are known in 
. ■ the art. ' ■ ^ ■ ,<•- ..... , ■ , , ^. 

. 15 . Among vectors preferred for use in bacteria include pQE70,. pQE60 and pQE-9, 

- . available, from QIAGEN,. lnc.;;pBl.uescript yectors,.Pha^^ vectors, pNH8A,>pJ^H16a, 
pNH 18 A, pNH46A, ayailable from Stratagefje. Clpning Syst^nris, Inc.; and ptrc99a, pKK223- 
3i pKK233-3.;pPR540, pI^lTS ayailable frojfii P Among preferred 

eukaryotic vectors are pWLNJEO^; pSV2CAT*:pOG4^ p?(7:i;.and pSG available from 

20 Stratagene; and .pSVK3, pBPV,,pMSG.;and pSVL avaijable from. Pharmacia. Preferred 
expression vectors for use; in yeast systems include, jbut are not limited. to pYES2, pYDl, 
pTEFI/Zeo, pYES2/GS, pPICZ, pGAPZ, pGAPZalph, pPIC9, pPlC3:5, pHIL-D2, pHlL-Sl, 
pPIG3.5K, pPIC9K, and ,PAQ815 (all ayailable from Inyitrogen, Carlbad, CA). Other suitable 
vectors will be readily apparent to^^th^^skiUed artisan. , ^ . 

25 / Introduction of the construct into the host cell , cap be effected by calcium phosphate 

transfection, DEAE-dextran mediated transfection, cationic lipid-mediated transfection, 
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electroporation, trahsductioh,Mrifectioh/ brother method^. Such methods are described in 
many standard laboratory manuals, such as Davis et a!;, Basic Methods In Molecular Biology 
(1986). It is specifically contemplated that the polypeptides of the present invention may in 
fact be expressed by a host cell lacking a recombinant vector. . 

5 A polypeptide of this invention can be recovered and purified from recombinant cell 

. cultures by well-known methods including ammonium sulfate or ethanol precipitation, acid 
extraction, anion or cation exchange chromatography, phosphpcelljulose chromatography, 
hydrophobic- interaction chromatography, affinity chromatography, hydroxylapatite 
chromatography and Jectin chromatography. Most preferably, high performance liquid 

10 chromatography C"HPLC") is employed for purification. 

Polypeptides of the present invention can also be recovered from: products purified 
from natural sources, including bodily fluids, tissues and cells, whether directly isolated or 
cultured; products of chemical synthetic procedures; and products produced by recombinant 
techniques from a prokaryotic or eukaryotic host, including, for example, bacterial, yeast, 

15 higher plant, insect, and mammalian cells. Depending upon the host employed in a 
recombinant production procedure, the polypeptides of the present invention may be 
glycosylated or may be non-glycosylated. In addition, polypeptides of the invention may also 
include an initial modified methionine residue, in some cases as a result of host-mediated 
processes. Thus, it is well known in the art that the N-terminal methionine encoded by the 

20 translation initiation codon generally is removed with high efficiency from any protein after 
translation in all eukaryotic cells. While the N-terminal methionine on most proteins also is 
efficiently removed in most prokaryotes, for some proteins, this prokaryotic removal process 
is inefficient, depending on the nature of the amino acid to which the N-terminal methionine 
is covalently linked. 

25 In one ernbodiment, the yeast P/c/i/a pastoris is used to express polypeptides of the 

invention in a eukaryotic system^ Pichia pastoris is a methylotrophic yeast which can 
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metabolize methanol as its sole carbpn spurcj?..jA main in the methanol metabolization 
pathway is the.oxidation of methanpl.to formaldehyde using Oj^ This reaction is catalyzed by 
the enzyme. alcohol oxidase, oin order to metabolize methanol as its sole carbon source, 
Pichia pastoris must generate high levels of alcohol oxidase due, in part, to the relatively low 
5 affinity of alcohol oxidase for Oj. Consequently, in a growth medium depending on 
methanol; as a^main carbon source, the promoter region of one of the two alcohol oxidase 
genes (AOXi) is highly active; : In the* presence of methanblj alcohol oxidase produced from 
the AOXi geine comprises up to approximately 30% of the' total soluble protein in Pichia 
pastoris. 5^6; Ellis, SB.^etaL MoL Cell Biol 5:1 11 1-21(1985); Koutz, PJ, ^/a/.. Yeast 

,0 5:167-77 (1989); Tschopp, J.R, et dK NucL Acids Res, 15:3859-76 (1987). Thus, a 
' ' heteroibgoiis coding sequence, such as, for example, a polynucleotide of the present 
invention; under the trahscriptionial regulation of all or part of the AOXl regulatory sequence 
is expressed at exceptionally high levels in Pichia yeast grown in the presence of methanol. 

In one example, the plasmid vector pPIC9K is used to express DNA encoding a 

15 polypeptide of the invention, as set forth herein, in a Pichea yeast system essentially as 
described in "Pichia Protocols: Methods in Molecular Biology," D.R. Higgins and J. Cregg, 
eds. The Humana Press, Totowa, NJ, 1998. This expression vector allows expression and 
secretion of a polypeptide of the invention by virtue of the strong AOXl promoter linked to 
the Pichia pastoris alkaline phosphatase (PHO) secretory signal peptide (i.e., leader) located 

20 upstream of a multiple cloning site. 

Many other yeast vectors could be used in place of pPIC9K, such as, pYES2, pYDl, 
pTEFl/Zeo, pYES2/GS, pPICZ, pGAPZ, pGAPZalpha, pPIC9, pPlC3.5, pHIL-D2, pHIL-S 1 , 
pPlC3.5K, and PA0815, as one skilled in the art would readily appreciate, as long as the 
proposed expression construct provides appropriately located signals for transcription, 

25 translation, secretion (if desired), and the like, including an in-frame AUG as required. 
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In another embodiment, high-level expressibri'of a heterblogbus coding sequence, 
such as, for example, a polynucleotide of the present iri<^ention, may be achieved by cloning 
the heterologous polynucleotide of the invention 'into an expression vector such as, for 
example, pGAPZ or pGAPZalpha, and growing the yeast culture in the absence of methanol. 

In addition to encompassing host cells containing the vector constructs discussed 
herein, the invention also encompasses primary, secondary, and inrimortalized host cells of 
vertebrate origin, particularly mammalian origin, that have been engineered to delete or 
replace endogenous genetic material {e.g., coding sequence); iand/or to include genetic 
material (e.g., heterologous polynucleotide sequences) that is operably associated with 
polynucleotides of the invention, and which activates, alters, arid/dr amplified endogenous 
polynucleotides. For example, techniques known in the art may be used to operably associate 
heterologous control regions (e.g., promoter and/or enhancer) and endogenous 
polynucleotide sequences via homologous recombination (see, e.g., U.S. Patent No. 
5,641,670, issued June 24. 1997; International Publication No. WO 96/2941 1, published 
September 26, 1996; International Publication No. WO 94/12650, published August 4, 1994; 
Roller et al., Proc! Natl. Acacl. Sci. USA' 86r8932-8935 (1989); and Zijlstra et al.. Nature 
342:435-438 (1989), the disclosures of each of which are incorporated by reference in their 
entireties). ' - >■ ' " - - * ) - -^ • ' -...^ , 

In- addition, polypeptides of the invention can be chernically synthesized using 
techniques known in the art (e.g., see Creighton, 1983, Proteins: Structures and Molecular 
Principles, W.H. Freeman & Co., N.Y., and Hunkapiller et Nature, 3 10: 105-1 1 1 (1984)). 
For example, a polypeptide corresponding to a fragment of a polypeptide can be synthesized 
by use of a peptide synthesizer. Furthermore, if desired, nonclassical amino acids or 
chemical amino acid analogs tan be introduced as a substitution or addition into the 
polypeptide sequence: Non-classical amino acids include, but are not limited to, to the D- 
isomers of the common' amino acids, 2,4-diaminobutync acid, a-amino isobutyric acid, 4- 
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aminobutyric acid, Abu, 2-aminQ tnjt^ric acid^ g-Abuy.e-Ahx, 6-amino hexanoic acid, Alb, 
2-aminp. isobutyric acid, S-amjnq^^proRionic .facid, ornithine, norleucine, norvaline, 
hydroxyproline, sarcosine, citruJIine, hpmocitrulline, cysteic acid, t-butylglycine, t- 
butylalanine, phenylglycine, cyclobexylalanine, b-alanine, fluoro-amino acids, designer 
5 amino. acids such as b-methyl amino acids, Ca-methyl amino acids, Na-methyl amino acids, 
and amino acid analogs in general. Furthennore, the amino acid can be D (dextrorotary) or L 
. (levorotary). . ^ : -.^ ^ ' * • 

The invention encpmpasse?^ polypeptides of the present. invention which are 
. differentially qiodifi^d during pr after transJation, e.g.,^ by glycpsylation, acetylation, 
10, phosphorylation, amidation, derivatization by known protecting/blocking groups, proteolytic 
cleavage, linkage to an, antibody niolecule or other cellular ligand, etc Any of numerous 
chemical modifications may be carried out by known techniques^ including but. not limited, to 
> specific chemical cleavage by cyanpgen bromide, trypsin, chymotrypsin, papain, V8 
protease, NaBH4; acetylation, forniylation, oxidation, reduction; nietabplic synthesis in the 
15. presence of tunicamycifi;etC;^ . , , i v.; :> / ^' . \ - 

Additional post-translatioaal niodificatiojis enGon;ipassed by the invention include, for 
example, e.g., N-linked or Q-linked carbohydrate chaj processing of ,N-terminal or 
C-terniinal ends), attachment of chemical moieties to the amino acid backbpne, chemical 
modifications of N-linked or Qrjinked carl^ohydrate, chains,,^ndiaddiU^ or deletion of^n 
20 N-ternriinal methionine residue, as a result , of prpcaryptjc. b^^^ expression. The 

polypeptides may also be rnodified with a delectable.label, su^h as an enzymatic, fluorescent, 
isptopic or affinity label to allow for detection and isolation oi; the. protein. 

Also provided by the invention are chemipally modified derivatives, of the 
polypeptides of the invention, which, may provide additional^ advantages such as increased 
25 solubility, stability and circulating time of the polypeptide, or decreased immunogenicity (see 
U.S. Patent No. 4,179,337). The chemical moieties for deriyitizatipn may be selected from 
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water soluble polymers such- as polyethylme glyc^^^ glycol/propylene glycol 

copolymers, carboxymethylcellulose, dextran,- polyvinyl alcohol and the v like. The 
polypeptides may be modified at random positions within the molecule,; or at predetermined 
positions within the molecule and may include one; two, three or more attached chemical 

5 moieties. : .3 ; ; , \ 

The polymer may be 6f any molecular weight, and may be branched or unbranched. \ 
For polyethylene glycol, the preferred molecular weight is between about I kDa and about 
;I00 kDa (the ternri "about" indicating that in preparations of polyethylene glycol, some 
molecules will weigh more, sonie' less, than the stated molecular weight) for ease in handling 

10 and manufacturing. Other sizes may be used, depending on the desired therapieutic profile 
(e:g., the duration of sustained release desired, the effects, if any on biological activity, the 
ease in handling, the degree or lack of antigenicity and other known effects of the 
polyethylene glycol to a therapeutic protein or analog)} ■ 

The polyethylene glycol molecules (or other chemical moieties) should be attached to 

15 the protein with' consideration of effects on functional or antigenic domains of the protein. 
There are a number ofattachmerit methods available to those skilled in the art, e.g!, EP 0 401 
384, herein incorporated by reference (coupling PEG to G-GSF), see also Malik et al., Exp. 
Hematol. 20:1028-10^5 (1992) (reporting pegylatibn of GM tresyl chloride). For 

example, polyethylene 'glycor nriiay' be covalently bou^^ amino 'acid residues via a 

'20 reactive group', such'as; a'free "arnino or earboxyl group. Reactive groups are those to which 
an activated polyethylene glycol molecule may be bound. The amino acid residues having a 
' free amino group may include lysine residues and the N-terminal amino acid residues; those 
having a free earboxyl group may include aspartic acid residues glutaniic acid residues and 
the C-terminal amino acid residue. Sulfhydryl groups may also be used as a reactive group 

25 for attaching the polyethylene glycol molecules. Preferred for therapeutic purposes is 
attachment at an amino group; such as attachment at the N-terminus or lysine group. 
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J A One may specifically rdesiire proteins, chemically modified at the N-terminus. Using 
polyethylene glycol as ani illustration of the, present coniposition, one may select from a 
variety of polyethylene glycoL molecules: (by molecular , weight, branching, etc.), the 
proportion of polyethylene, glycol -molecules, to protein (polypeptide) molecules in the 
reaction mix, the type of pegylation reaction to be performed, and the method of obtaining 
the selected N-terminally pegylated protein. The method of obtaining the N-terminally 
pegylated:preparationr(i,p.. separating this moiety from, other; monopegylated moieties if 
necessary) may be l?y purification of the N-terminally pegylated material from a population 
of pegylated. protein molecules. Selective proteins chemically modified at the N-terminus 
modification may be accomplished by reductive alkylation which exploits differential 
reactivity of different types of primary amino groups (lysine yersus the N-terminal) available 
for derivatization in a particular protein. Under. the appropriate reaction conditions, 
substantially selective derivatization of the. prpjtein. at the N-terminus with a carbonyl group 
containing polymer is achieved. ; ; , - . . ; , , 

: The polypeptides of the invention may-bejn monomers or; multimers. (i.e., dimers, 
trimers, :tetramers and higher, multimers).,. Accordingly, the present invention relates to 
monomers and multimers of the polypeptides-^of the invention, their preparation, and 
compositions (preferably; .Therapeutics^^ containing them.- In specific embodiments, the 
..polypeptides of the : invention, are^ mpnpmers,^ dinjers,. trimers /or.tetramers. In additional 
embodiments, the multimers. of the invention are at leastdimers^ at least trimers, or at least 
tetramers;- . ■^..-•/i. • .. ^.^r- • ^l-^-'--- . 

Multimers encompassed by.the invention may be homoipers or heteromers. . As used 
herein, the term homomer, refers Jo a mukimer containing only polypeptides corresponding 
to the amino acid sequence of SEQTp .NQrY or an amino acid sequence encoded by SEQ ID 
NO:X or the complement of SEQ ID, NO:X, and/or an amino acid sequence encoded by 
cDNA plasmidrZ (including fragments, variants,, splice, variants, and fusion proteins, 
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corresponding to these as described herein). These homomers may contain polypeptides 
having identical or different amino acid sequences:] In ai specific embodiment, a homomer of 
the invention is a multimfer containing only pblypfifeptides having an identical amino acid 
sequence. In another specific embodiment, a^ homomer 'of the invention is a multimer 

5 containing polypeptides having different amino iacid sequences. In specific embodiments, the 
multimer of the invention is a homodinler (e.g., containing polypeptides having identical or 
different amino acid sequences) or a h6m6trimer*(e:g., containing polypeptides having 
identical and/or different amino acid sequences). In additional embodiments, the homomeric 
multimer of the invention is at least a homodimer, at least a homotrimer, or at least a 

10 homotetramer. • 

As used herein, the term heteromer refers to a multimer containing one or more 
heterologous polypeptides (i.e., polypepftides of different proteins) in addition to the 
polypeptides of the invention. In a specific embodiment, the multimer of the invention is a 
heterodimer, a heterotrimer, or a heterotetramer. In additional embodiments, the heteromeric 

15 multimer of the invention is at least a heterodimer, at least a heterotrimer, or at least a 
heterotetranier. ^ " * ; . 

^ Multimers of the invention may be the result of hydrophobic, hydrophilic, ionic 

and/or covalent associations and/or may be^ indirectly linked^ by for example, liposome 
formation. Thus, ih 'bi^e bmbodinient, multimers of the invention, such as, for example, 

20 homodimers or homotrimers, are formed when polypeptides of the invention contact one 
another in solution. Th another embodiment, hetieromultimers of the invention, such as, for 
example, heterotriniers olr heterotetramers, are formed when polypeptides of the invention 
contact antibodies to the polypeptides of the invention (including antibodies to the 
heterologous polypeptide sequence in a fusion protein of the invention) in solution. In other 

25 embodiments, multimers of the invention are formed by covalent associations with and/or 
between the polypeptides of the invention. Such covalent associations may involve one or 
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:more amino acid residues QOiitainediin \\\^ polypeptide sequence (e.g., that recited in SEQ ID 
< NO: Y,< or contained in a polypeptide fCncoded by SEQ ID NO:X, and/or the cDNA 
V > plasmidrZ). * In one instance, the eovalent associations are cross-linking between cysteine 
. K residues located within, the polypeptide sequences whiph interact in the native (i.e., naturally 
5 occurring) polypeptide. In another instance^ the eovalent associations are the consequence of 
- chenriical or reconibinant:qianipujation. Alternatively, such eovalent, associations may 
i involve one or more amino acid residues contained in tlje heteroJogous polypeptide sequence 
in a fusion protein. In one example, covalcint, associations are between the heterologous 
i sequence contained in a fusioii: protein -of the invention (see, e.g., US Patent Number 
10 5,478,925). In a specific example, the eovalent associations are between^ the heterologous 
r . sequence contained in a Fc fusion proteiin. of the invention (as described herein). In another 
specific example, eovalent associations of fusion proteins of , the invention are between 
heterologous polypeptide sequence from another protein that is capable of forming coyalently 
' i> associated multimers^ such as for example, osteoprotegerin (see, ,e^g.. International 
15. Publication NO: WO 98/49505, the^qontents. of wifich are hpfeip. incorporated by reference in 
its entirety). In another embodiment, two or more polypeptides of the invention are joined 
through peptide linkers.^ Examples include thpse peptide link^ in U.S. Pat. No. 

vy., V . 5,075,627: (hereby. incprppratedl?y,reference). Proteins comprising multiple polypeptides of 
the invention separated ,by, peptide linkers may be pjroduqed usit^g conventional recombinant 
20 DNA tethnology. , - /: ' - • . ' ,: - - ■ ^ • 

Another method for preparing multimer polypeptides of the. invention involves use of 
V, polypeptides of the invention fused4o a; leucine zipper or isoleucine zipper polypeptide 
sequence. Leucine zipper, and isoleucine zipper domains ^|e polypeptides that promote 
multimerization of the proteins in which they are found. Leucine zippers were originally 
25 identified in several DNA^binding proteins (Landschulz et al.. Science 240:1759, (1988)), 
and have since been found in a variety of different proteins.; Among the, known leucine 
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zippers are naturally occurring peptides and derivatives thereof that dimerize or trimerize. 
Examples of leucine zipper domains suitable for producing soluble multimeric proteins of the 
invention are those described in' PCT application W0 94/10308, hereby incorporated by 
reference. Recombinant fusion proteins comprising a polypeptide of the invention* fused to a 

5 polypeptide sequence that dimerizes or trimerizes in solution are expressed in suitable host 
' cells, and the resulting soluble multimeric fusioniprotein Is recovered from the culture 
supernatant using techniques known in the art. - ^1 - ■ ' ^ 

Trimeric polypeptides of the invention may offer the advantage of enhanced 
biological activity. Preferred leucine zipper moieties and isoleucine moieties are those that 

10 preferentially form trimers: 'One example is a leucine zipper derived from lung surfactant 
protein D (SPD), as described in Hoppe et al. (FEES Letters 344:191, (1994)) and in U.S. 
patent application Sier. No. 08/446,922, hereby' incorporated by reference/ Other peptides 
derived from naturally occurring trimeric proteins may be employed in preparing trimeric 
polypeptides of the in vention. 

15 In another example, proteins of the invention are associated by interactions between 

Flag® polypeptide sequence con tai hied in fusion "proteins of the irivention containing Flag® 
polypeptide seuqence. In a further embodiment; associations proteins of the invention are 
associated by interactions betweeii Heterologous "pdlype^)tide-sequence c in Flag® 

fusion proteins of the invention and anti-Flag® antibody. 

20 The multimers bf the invention may be generated using chemical techniques known in 

the art. For example, polypeptides desired to be contained in the multimers of the invention 
may be chemically cross-linked using linker molecules and linker molecule length 
optimization techniqueis known in the art (see; e:g., US Patent Number 5,478,925, which is 
herein incorporated by reference in its entirety). Additionally, multimers of the invention 

25 may be generated using techniques known in the art to form one or more inter-molecule 
cross-links between the cysteine residues located within the sequence of the polypeptides 
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desire^d to,be,,contained in tl^ n)Ml]timer (see,^ e^^^ Patent Number 5,478,925, which is 
herein incorporate<i by reference in its entir.ety). Further, polypeptides of the invention may 
be^ routinely .modified by the*additipn pf cysteine orbiotipjto the C-terminus or N-terminus of 
the polypeptide and techniques knovyn in the art may be applied to generate. multimers 
5 containing one or more of these modified polypeptides (see, e.g.,. US Patent, Number 
5i478,925, which is herein incorporated by, reference in its entirety). Additionally, techniques 
known in the art may be applied to generate iiposo.mes containing the polypeptide 
' components desired, to be, contained |n the^.multimer of the invention (see, e.g., US Patent 
Number 5,478,925, which is herein incorpprat^dby reference in its entirety). _ 
, 10 . Alternatively, multirpers of th^ invention may be generated using genetic engineering 

. * techniques known in the aft. - Ip one embodimenti jpolypeptides. contained in multimers of the 
■jy ^ invention are produced rccpmbinantly using fusion proteinrt 

.. . othervyise known in the. art (see, e.g.,, US Patent Nui]iber 5,478,925, which js herein 
incorporated by reference in its entirety). In a specific em^pdiment, polynucleotides coding 
15. for a hompdimer of th,e invention are, generated by ligating a polynucleotide sequence 
encoding a polypeptide of the invention to a.spquenceencqding.a linker polypeptide and then 
, further to a synthetic pplynuc)eptide encp^irig the.translatec| product of the polypeptide in the 
reverse ^orientation from the origin^ tp jthe JSjterminus (^ leader 

sequence) (see, e.g., US Patent l^umber 5,47.8,925.^ which ll^fein incorporated by reference 
20 in its entirety).; In another embodiment, recombinant^ techniques described herein or 
otherwise known in the art are applied to generate recombinant polypeptides of the invention 
which contain a transmembrane domain, (or hyrophobic or^signal peptide) and which can be 
incorporated.by membrane reconstitution. techniques, into liposome;s (se^ US Patent 
Number 5,478,925, which is herein incorporated by reference in its entirety), 
. '25 , ^ . ^ ^ .......... ..^ ... _ 

Antibodies ; . 
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Farther polypeptides 6f the invention relate ^to antibodies and T-cell antigen receptors 
(TCR) which immunospecifically bind a pblypeptidej polypeptide fragment; or variant of 
SEQ ID NO:Y, and/or an epitope, of the present invention (ais determined by immunoassays 
well known in the art for assaying specific antibody-antigen binding). Antibodies of the 
5 invention include, but are not limited to, polyclbrial, monoclonal, multispecific, human, 
humanized or chimeric antibodies, single chain antibodies. Fab fragments, F(ab') fragments, 
fragments produced by a Fab expression library, anti-idiotypic (anti-Id) antibodies 
(including, e.g., anti-Id antibodies to antibodies of the invention), and epitope-binding 
fragments of any of the above. The term "antibody," as used herein, refers to 
lb immunoglobulin molecules and immunologically active portions of immunoglobulin 
molecules, i.e., molecules that contain an antigen binding site that immunospecifically binds 
an antigen. The immunoglobulin mbleciiles of the invention can be of any type (e.g., IgG, 
IgE, IgM, IgD, IgA and IgY), class (e.g., IgG 1, IgG2, lgG3, IgG4, IgAI and IgA2) or 
'subclass of immunoglobulin molecule. ' ^ 
15 Most preferably the antibodies are human antigen-binding antibody fragments 6f the 

^ present invention and include, but are not limited to, Fab, Fab* and-F(ab')2, Fd, single-chain 
' Fvs (scFv), single-chain antibodies, disulfide-linked Fvs (sdFv) and fragments comprising 
either a VL or VH domain. Antigen-binding antibody fragments, including single 
antibodies, may comprise the variable region(s) alone or in combination with the entirety or a 
20 portion of the following: hinge region, CHI , GH2, and CH3 domains. Also included in the 
invention are antigen-binding fragments also' comprising any combination of variable 
region(s) with a hinge region, CHI, CH2, and CH3 domains. The antibodies of the invention 
may be from any animal origin including birds and mammals. Preferably, the antibodies are 
human, murine (e.g., mouse and rat), donkey, ship rabbit, goat, guinea pig, camel, horse, or 
25 chicken. As used herein, "human" antibodies include antibodies having the amino acid 
sequence of a human imniunoglobulin and include antibodies isolated from human 
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, immunoglobulin, libraries or from animals transgenic for one.pr more; human immunoglobulin 
and that dp not express endqgenpus immunoglobulins, as described infra and, for example 
in, U;S. Patent No. 5,939,598 by Kucherlapatie^taL , . . 

The antibodies of the present invention may be monospecific, bispecific, trispecific or 
5 of greater multispecific^ty. Multispecific antibodies may be specific for different epitopes of 
a poly peptide of the present inyentiQn or may be speqific for both a polypeptide of the present 
invention as well as fpr a ; heterologous epitope^ .such as a heterologous polypeptide or solid 
support material. See, e.g,,^ PCT publication^ WO 93/17715; WO 92/08802; WO 91/00360; 
, ; . WO 92/05793; Tutt, et al,, J/ Immunol: 147:60-69,(1991); U.S. Patent Nos. 4,474,893; 
10 4,7 14,68 1;.4,925,648; 5,573,920; 5,601,819; ,Kostelny,et al., J. Immunol. 148:1547-1553 
■ (1992). . ^ , . , . . ... , ; _ 

, Antibodies of the present ij\ventipn.may. be described, or specified in, terms of the 
,epitope(s) or portion(s); of a polypeptide of the, present invention which they recognize or 
specifically bind. The epitope(s) or polypeptide pprtion(s), may be specified as described 
15 herein, e.g., by N-terminaLand C-terminal positior^, or by $iz^ in contiguous amino^acid 
. , residues- Antibodies vv^hich specifically, bind .anyi epi^ppe, or polypeptide, of the present 
. inventipn. may also bg excludjed. .Xherefpre, the; presemt invention includes antibodies that 
: specifically ; bind; poly peptides;^ invention, and,allows for the exclusion of the 

same. .^^ .-.^ s?- =ivrK'rv-)^-, • . , . ■■■ 

20 Antibodies of the present inventjion rnay ^Iso, be; dgSjCrite in terrns of 

their.cross^reactivity. Antibodies that do not bind any other analog, ortholog, or homolog of 
a polypeptide of the present invention are included.- Antibodies that bind polypeptides with at 
least 95%, at.least 90%, at.least 85%, at^least 80%, at least 75%, at least 70%, at least 65%, at 
least 60%, at least 55%, and. at least 50% .identity (as calculated using methods known in the 
25 art and described herein) to a polypeptide. of the present invention are also included in the 
present invention. In specific embodiments, antibodies of the present, invention cross-react 
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with murine, rat and/or rabbit homologs of hum^n protems and the <;orresponding epitopes 
thereof. Antibodies that do not bind polypeptides with less than 95%, less than .90%, less than 
85%, less than 80%, less than 75%, less than 707<>*; less than 65%, less than 60%, less than 
55%^ and less than 50% identity (as calculated using methods known in the art and described 

5 herein) to a polypeptide of the present invention are,also included in the present invention. 
In a. specific embodiment, the above-described cross-reactivity is with respect to any single 
specific antigenic or immunogenic polypeptide, or combination(s) of 2, 3, 4* 5, or more of the 
specific antigenic and/or immunogenic polypeptides disclosed herein. Further included in the 
present invention are antibodies which bind polypeptides encoded by polynucleotides which 

10 hybridize to a polynucleotide of the present invention under stringent hybridization 
conditions (as described herein). Antibodies of the present invention may also be described 
or specified in terms of their binding affinity to a polypeptide of the invention. Preferred 
binding affinities include those with a dissociation constant or Kd less than 5 X 10'^ M, 10^ 
M, 5 X 10-^ M, 10^ M, 5 X 10"^ M, 10:" M, 5 X 10 ' M, 10' M, 5 X 10" M, lO'M, 5 X lO"' 

15 M, 10^M, 5 X 10:^1^, 10* M; 5 .x 10' M, 10^ M,'5 X 10 M, 10 *^ M, 5 X 10" M, 10*\ M, 
5 X 10'^' M, M, 5 X IO-'' M,:10:*' M,5 X 10*^' M,. 10»' M„5 X iOr"^ M, or**?-'^M. 

^ The invention also provides antibodies that competitively inhibit binding of an 
antibody to an epitope of the invention as determined by: any method known in the art for 
determining competitive binding, for example; the immunoassays described herein. In 

20 preferred embodiments; the antibody competitively inhibits binding to the epitope by at least 
95%, at least 90%; at least 85 %,. at least 80%, at least 75%, at least 70%, at least 60%, or at 
least 50%: . ■ 

Antibodies of the present invention may act as agonists or antagonists of the 
polypeptides of the present invention. For example, the present invention includes antibodies 

25 which disrupt the receptor/ligand interactions with the polypeptides of the invention either 
partially or fully. Preferrably, antibodies of the present invention bind an antigenic epitope 
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diisclosed hereiri/of a portion thered^^ invention features both receptor-specific antibodies 
arid ligand-specific antibodies. The 1nvention';also' features receptor-specific antibodies 
which do not prevent ligahd binding but 'prevent receptor activation. Receptor activation 
• (i.e., signaling) may be deteirhined by techniques described herein or otherwise known in the 
5 art. For example; receptor activation can be determined by detecting the phosphorylation 
(e.g., tyrosine or serine7thrednine) of the receptor or its substrate by immunoprecipitation 
followed by mestern blot- analysis (for example^ as described supra). In specific 

^ ettibodiments, antibodies are provi:dedithat inhibit ligand activity or receptor activity by at 
least 95%, at least 90%, at least 85%, atleast 80%^ at least 75%, at least 70%, at jeast 6t)%, or 

10 at least 50% of the activity in absence of the antibody. < -.^ , . 
' ■ The invention alsd feiatures receptor-specific antibodies which both prevent ligand 

' binding and receptor activation^ as well as antibodies that recognize the receptor-ligand 
complex, and, preferably, do not specifically recognize the. unbound receptor or the unbound 
' ligand. Likewise, included in the itivention are 'neutralizing antibodies which bind the ligand 

15 and prevent binding of the ligand to the receptor; as well/as antibodies which bind the ligand, 
thereby preventing receptor activation, but do hot prevent* the. ligand from binding the 
receptor. Further include^ in the invention are antibodies which activate the receptor. These 
antibodies may act as recepjor agonists,'i.e.,. potentiate! or iactivate either all or a subset of the 
biological activities of the ligand- mediated receptor actjvati'Oh; for example, by inducing 

20 dimerization of the receptorl The! antibodies may. be specified as. agqnists, antagonists or 
inverse agonists for biological: activities comprising the specific biological activities of the 
peptides of the invention disclosed herein. The above antibody agonists can be made using 
methods known in the art. . See, e.g.- PCT publicatioji WO 96/40281; U.S. Patent No. 
5,811,097; Deng et al.. Blood i'?2(6): 1981-1988 (1998); Chen, et al.. Cancer Res. 

25 -58(16):3668-3678 (1998); Harrop et aL,'J., Immunol. 161(4):J786-.1794 (1998); Zhu et al.. 
Cancer Res. 58(15):3209-3.214 (1998); Yoon et al., J. Immunol. 160(7):3 170-3 179 (1998); 
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Prat et al., J. Cell. Sci. 1 ll(Pt2):237-247 (l998); Pitard et al., J. Immunol. Methods 
205(2): 177-190 (1997); Liautard et al., Cytokine 9(4):233-24l (1997); Carlson etil:, J. Biol. 
Chem. 272(17):l 1295-11301 (1997); Tary man et al.. Neuron I4(4):755-762'(1995); Muller 
et al., Structure 6(9):1 153-1167 (1998); Bartunek et al., Cytokine 8(l):14-20 (1996) (which 

5 are all incorporated by reference herein in their entireties),' ■ 

Antibodies of the present invention may be used, for example, but not limited to, to 
purify, detect, and target the polypeptides of the present invention, including both in vitro and 
in vivo diagnbstic and therapeutifc methods. For' example, the antibodies have use in 
immunoassays for qualitatively and quarititaitively measuring levels of the polypeptides of the 

10 present invention in biological samples. See, eVg . Harlow et al.. Antibodies: A Laboratory 
ManukI, (Cold Spring Harbor Laboratory Press, 2nd ed. 1988) (incorporated by reference 
herein in its entirety). . ; 

As discussed in more detail below; the antibodies of the present invention may be 
used either alone or in combination with other compbsitibhs; The antibodies may further be 

15 recombinantly fused to a heterologous polypeptide at the N- or C-terminus or chemically 
conjugated (includihjg covalently and non-covalently conjugatioris) to polypeptides or other 
compositions,' For exariiple, antibodies of the pi-esent invention may be recombinantly fused 
or conjugated to rnole'cules useful as^ labels in detectioh assays Hnd effector molecules such as 
heterologous polypeptides^ drugs, radionuclides, or toxins; See, e.g., PCT publications WO 

20 92/08495; WO 9l/1443i8; WO 89/12624; U.S. Patent No. 5,3 14,995; and EP 396,387. 

The antibodies of the invention include derivatives that are modified, i.e, by the 
cbvalent attachment of any type of molecule to the antibody such that covalent attachment 
does not prevent the antibody from generating an ahti-idibtypic response. For example, but 
not by way of limitation" the antibody derivatives include antibodies that have been modified, 

25 e.g., by glycosylation, acetylation, pegylation, phosphyiation, amidation, derivatization by 
known protecting/blocking groups, proteolytic cleavage, linkage to a cellular ligand or other 
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: protein, : eta '^Any of nume;rous: chemicaPfnpdificati^ may be carried out by known 
techniques, including, bu^not Umjjte^^j^^^ 

metabolic synthesis of tunic9m>rc|p,.etc. Additionally, Jthe derivative may contain one or 
; ; ^ more non-classical amino acidSj; ; . ■ . , . ^ i , - 

5 The antibodies of the p^resent invention may be generated by any suitable method 

known in the art. Polyclonal antibodies to ^a antigen-of- interest can be produced by various 
procedures well, known in the art .For example, a polypeptide of the invention can be 
administered to^ various host aninrials including, but not limited to, rabbits, mice^ rats, etc. to 
i induce the production of sera containing pplyplonal antibodies specific for the antigen. 
.10 - ^Various adjuvants may be used, to increase thcinimunolpgical response,, depending on the 
r, host species, and include;but are vnot limited tp, Freuiyd*s (complete and incomplete), mineral 
gels such as aluminum hydroxide, surface active substances such as lysplepithiq, pluronic 
. ; polypis, polyanions, peptides, oil emulsions, keyhole lincipet^hempcyanins, dinitrophenol, and 
potentially useful human adjuvants :.s^^ ^as BClGi (bacille Calmette-G.uerin) and 
15 corynebacterium parvum. Such adjuyants^are al^ 
i MpnoclonalranUbodies can be prepared 
, the art including the use; of hytsridpma,,recomb^ display technologies, or a 

, :: combinatiofi thereof, for example,. nr^pn9clQ;^ produced using hybridoma 

techniques including those known -in. the. art^and taught, fof.,exanriple,,i n Harl^ eta!., 
20 Antibodies: A Laboratory Manual, (Cold Spring Harbor Laboratory Press, 2nd ed. 1988); 
Hammerling, et al., in: Monoclpnah Antibodies and T-Qjl Hybridomas 563-681 (Elsevier, 
,N.Y., 198 1> (said references inpprporated by reference, in their entireties). The term 
"monoclonal antibody" as usejd .herein is not linaited to . ^tibodies produced. through 
hybridoma technology.. .The. term, "monoclonal antibody" refers to an antibody that is 
25 derived from a single clone, including any eukaryQtic,,prokaryptic, or phage clone, and not 
the method by which it is produped , 
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Methods for producing and screening for specific antibodies using- hybridoma 
technology are routine and well known in the art and are discussed in detail in the Examples, 
In a non-limiting example, mice can bie immunized with a polypeptide of the inverition or a 
cell expressing such peptide. Once an immune response is detected, e.g., antibodies specific 

5 for the antigen are detected in the mouse serum, the mouse spleen is harvested and 
splenocytes isolated: The splenocytes are then fused by well known techniques to any 
suitable myeloma cells, for example cells from cell line SP20 available from the ATCC. 
Hybridomas are selected arid cloned by limited dilution. The hybridoma clones are then 
assayed by methods known in the art for cells that secrete ariti bodies capable of binding a 

10 polypeptide of the invention. Ascites fluid, which generally contains high levels of 
antibodies, can be generated by immunizing mice with positive hybridoma clones" 

Accordingly, the present invention provides methods of gerierating monoclonal 
antibodies as well as antibodies produced by the' method comprising culturing a hybridoma 
cell secreting an ahtibody of the invention wherein, preferably, the hybridoma is generated by 

15 fusing splenocytes isolated from a mouse immunized with an antigen of the invention with 
myeloma cells and then screening the hybridomas resulting from the fusion for hybridoma 
clones that secrete aii antibody able to bind a polypeptide of the invention. 

' Antibody fragments which recognize specific epitopes may be generated by known 
techniques. For exarrijjfe, Fab aiid F(ab*)2 fragments; of the invention may be produced by 

20 proteolytic cleavage of immurioglobulin molecules, using enzymes such as papain (to 
produce Fab fragments) or pepsin (to produce F(ab')2 fragments). F(ab')2 fragments contain 
the variable region^ the light chiain constant region arid the CHI domain of the heavy chain. 

For exaniple, the aritibodies of the present inverition can also be generated using 
various phage display niethods known in the art. In phage display methods, functional 

'25 antibody domains are displayed on the surface of phage particles which carry the 
polynucleotide sequences encoding them. In a particular embodiment, such phage can be 
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:utilized4o display antigen bi.nding dpmains expressed from a repertoire or combinatorial 
antibody library {e.g.,;hupaa pr j^ Phage ejxpressing an antigen binding domain that 

binds the antigen of interest can be. selected or identified with antigen, e.g., using labeled 
antigen or antigen bound or captured to a solid surface or bead, . Phage used in these methods 
5 , are typically filamentous phage including fd and MI3 binjding domains expressed from phage 
with Fab,;Fv or disulfide stabilized, Fv antibody domains recombinantly fused to either the 
phage gene Jll or gene V III protein. Examples of phage display methods that can be used to 
, make the antibodies of the pre^sent inventioaJpclude those disclosed in Brinkn>an et al., J. 
. . , . Immunol. Methods 182:41-50 {1995); Ames et al., J. In^munol. Methods 184:177-186 
10 (1995); Kettleborough et al Eur. J. Imm^nol. 24:952-958 (1994); Persic et al., Gene 187 9- 
18 (1997); Burton et al„ Advances in lmmunology,57: 191-280 ( 1994);, PCT application No. 
. PCr/GB91/pil34; PGT publications WO W2809; WO 91/1073^ WO 
. 92/18619; WO 93/11236; WO 95/15982; WQ 95/2040 1; and U.S. I^atent .Nos, 5,^98,426; 
5,223.,409; 5,4Q3.,484; 5,58pJl7; 5,427,908; 5.750,753.;- .5,321,047; 5,571,^98; 5,427,908; 
15 5,516,637; 5,780,225; .5,658,727; 5,733,743 and^ 5,9^69, 108; each of which is incorporated 
herein hy reference in its. entirety. . w , ; ^ , . ^ 

As described in the above references, after phage selection, the antibody coding 
regions from^^the .phage can be isolated ^a^ gener;at^ vvhoje antibodies, including 

human antibodies, or any other .desired antigen bipdi^^^^^ fragment., and expressed in any 
20. desired host, including mammalian cells, insect,cells, plaat ceii3^ yeast, and bacteria, e.g., as 
described in detail below. For example, techniques. to recombi,nantly produce Fab, Fab' and 
F(ab*)2 fragrrients can also be; employed, using methpds:. known in the. art such, as those 
disclosed in PCT publication WO 92/22324; Mullinax.et al., BioTechniques 12(6):864-869 
(1992); and Sawai et al., AJRl 34:?6-34 (1995); and Better et al.. Science 240:1041-1043 
25 ( 1988) (said references incorporated by reference in their entireties). , , , 
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Examples of techniques which can be used to pi^qduce single-chain Fvs and antibodies 
include those described in U.S. Patents 4,946J'^8 and ^5, 25 8,498; Huston et al.. Methods in 
Enzymology 203:46-88 (1991); Shu et al,, PNAS^90:T995-7999 (1993); and Skerra et al.. 
Science 240:1038-1040 (1988).j For some usesv iocluding in ^vivo use of antibodies in 
5 humans and in: vitro detection . assays, it may be, preferable to use chimeric, humanized, or 
human: antibodies. A chimeric antibody is a molecule jn^ which different portions of the 
antibody are derived from different animat species, such: as antibodies haying a variable 
region derived from a murine morioclonal antibody and a human immunoglobulin constant 
region. Methods for producing chimeric antibodies are known in the art. See e.g., Morrison, 

iO Science 229:1202 (1985); Oi et al., BioTechniques'4:214 (1986); Gillies et aK, (1989) .J. 
Immunol. Methods 125:191-202; U.S. Patent Nos, .5,807,715; 4,816,567; and,4,816397, 
which are incorporated herein by reference in their, entirety. ^ Humanized antibodies are 
antibody molecules froni non-human species antibody that binds the desired antigen having 
one or more co.mplemeotarity determiningjegions (GD^I^s) from:the non-human species and 

15 a framework regions from a human immunoglobulin molecule.^jOften, framework residues in 
' the human framework regions will he. substituted with the corresponding residue from the 
CDR donor antibody/to alter, preferably improve^ anjig^. .^binding. These framework 
i substitutions are identified by methods well known i^i fhe; art, e;g., by modeling of the 
interactions of the ,GDR'.^nd framework . 'residues. tp identify frarnework residues important 

20 . for antigen binding. iand sequence comparison to; identify unusual framework residues at 
: particular positions:[/<See,,e.g., Queen et al., U.Si Patent Nq. 5,585,089; Riechmann et al.. 
Nature 332:323 (1988), which, are incorporated herein by rjeference in their entireties.) 
Antibodies can be humanized using a variety of -techniques known in the art including, for 
example, CDR-grafting (EP 239,400; PCT .publication WO 91/09967; U.S. Patent Nos. 

25 5,225,539; 5,530,101; and 5,585,089), ve'neering. or resurfacing (EP 592,106; EP 519,596; 
Padlan, Molecular Immunology 28(4/5):489^98 (1991); Studnicka et al„ Protein 
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Engineering 7{6):805-814 (1994); Roguska: et al., PNAS 91:969-973 (1994)), and chain 
shuffling (U-S. Patent No; 5,56S;332)r : ^ : ■ , 

Gompletely human'antib'odi'es are particularly desirable for therapeutic treatment of 
human patients. Human antibodies can be mad^ by a variety of niethods known in the art 

5 including phage display methods: described above using antibody libraries derived from 
hunrian imnfiunoglobulih sequenced See also; U Patent Nps. 4,444.887 and 4,716,1 1 1; and 
per publications WO 98/46645, WO 98/5()43 WO 98/24893, WO 98/16654, WO 
96/34096, WO 96/33735, and WO 91/10741; each of which is incorporated herein by 
teference in its entirety. : : . . p . ; . ' ' - 

lO Human antibodies can also be produced using transgenic mice which are incapable of 

'^expressing functional endogenous immunoglobulins, but which can express human 
immunoglobulin genes: For example, the human heavy and light chain immunoglobulin gene 
complexes may be introduced randomly or by homologous recombination into mouse 
embryonic stem cells. Alternatively, the human variable region, constant region, and 
■ 15' diversity region may be introduced into mouse embryonic stem cells in addition to the human 
■ heavy and light chain genes. The mouse heavy and light chain immunoglobulin genes may 
be- rendered npn-fuhctional separately or simuU introduction of human 

immunoglobulin loci by 'homologous recombination. . In particular, homozygous deletion of 
the JH region prevents endogenous iantibody production. The modified embryonic stem cells 

20 are expanded and microirijected into blastocysts to produce chimeric mice. The chimeric 
mice are then bred to produce homozygous offspring which express human antibodies. The 
transgenic rnice are immunized in the normal fashion with a selected antigen, e.g., all or a 
portion of a polypeptide :of the invention. Monoclonal antibodies directed against the 
antigen can be obtained from the immunized, transgenic mice using conventional hybridoma 

25 technology. The human immunoglobulin transgeries harbored by the transgenic mice 
rearrange during B cell differentiation, arid subsequently undergo class switching and 
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somatic mutation. Thus, using suCh a technique, it is possible to produce therapeutically 
useful IgG, IgA, IgM and IgE antibodies. For an overview of this technology for producing 
human antibodies, see Lx)nberg and Huszar, Int. Rev. Immunol. 13:65-93 (1995). For a 
detailed discussion of this technology for producmg human antibodies and human 

5 monoclonal antibodies and protocols for producing such antibodies, see. e.g., PCX 
publications WO 98/24893; WO 92/01047; WO 96/34096; WO 96/33735; European Patent 
No. 0 598 877; U.S. Patent Nos. 5,413,923; 5.625,126, 5,633,425; 5,569;825; 5,661,016; 
5,545,806; 5,814,318; 5.885,793; 5,916,771; arid 5,93i9,598. which are incorporated by 
reference herein in their entirety. In addition, companies such as; Abgenix, Inc. (Freemont, 

10 GA) and Gehphairm (Sari Jose, CA) can be engaged to provide human antibodies directed 
against a selected antigen using technology similar to that described above. 

Completely human antibodies which recognize a selected epitope can be generated 
using a technique referred to as "guided selection." In this approach a selected non-human 
monoclonal antibody, e.g., a mouse antibody, is used to guide the selection of a completely 

15 human antibody recognizing the same epitope. (Jespers fet ali. Bib/technology 12:899-903 
(1988)). ' ^ ' - ' - ^ : >: : 

Further, antibodies to the pblypeptides of the invention Wn,* in turn, be utilized to 
generate anti-idiotype antibodies that "mimic" polypeptides of the invention using techniques 
well known to those skilled in the art. (See, e.g., Greenspan & Bona, FASEB J. 7(5):437-444; 

20 (1989) and Nissinoff, J. Immunol. I47(8):2429-2438 (1991))! For example, antibodies 
which bind to and competitively inhibit polypeptide multlmerization and/or binding of a 
polypeptide of the invention to a ligand can be used to generate anti-idiotypes that "mimic" 
the polypeptide multimerization and/or binding domain and, as a consequence, bind to and 
neutralize polypeptide and/or its ligand. Such neutralizing anti-idiotypes or Fab fragments of 

25 such anti-idiotypes can be used in therapeutic regimens to neutralize polypeptide ligand. For 
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example, such antiridi.otypic antibodies can be used to bind a polypeptide of the invention 
^ and/or to bind its ligands/receptors, and thereby block its biological activity. 

Polynucleotides Encoding Antibodies 
5 The invention further provides polynucleotides comprising a nucleotide sequence 

encoding an antibody of the. invention and fragments thereof. The invention also 
encompasses polynucleotides that hybridize under stringent or alternatively, under lower 
stringency hybridization conditions, e.g., as defined supra, to polynucleotides that encode an 
antibody, preferably, that specifically binds to a polypeptide of the invention, preferably, an 

10 antibody that binds to a polypeptide haying the amino acid sequence of SEQ ID NO: Y. 

The polynucleotides , may be obtained, and the nucleotide sequence of the 
polynucleotides determined, by any method known in the art. For example, if the nucleotide 
sequence of the antibody is known, a polynucleotide encoding the antibody may be 
assembled from chemically synthesized oligonucleotides, (e.g., as described in Kutmeier et 

,15 : al., BioTechniques 17:242 (1994)), vyhich, briefly, involves the synthesis of overiapping 
oligonucleotides containing portions of the sequence encoding the antibody, annealing and 
ligating of those oli^QOUcjeotides, and. then amplification of the ligated oligonucleotides by 

PGR. ■ , , 

Alternatively, a polynucleotide encoding an antibody may be generated from nucleic 
20 acid from a. suitable source. If a. clone containing a nucleic acid encoding a particular 
antibody is not available, but the sequence of the antibody molecule is known, a nucleic acid 
encoding the immunoglobulin may be chemically synthesized or obtained from a suitable 
source (e.g., an antibody cDN A library, or a cDN A library generated from, or nucleic acid, 
preferably poly A+ RNA, isolated from, any tissue or cells expressing the antibody, such as 
25 hybridoma cells selected to express an antibody of the invention) by PCR amplification 
using synthetic primers hybridizable to the 3' and 5' ends of the sequence or by cloning using 
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an oligonucleotide probe specific for the particular! gene sequence to identify, e.g., a cDNA 
clone from a cDNA library that encodes the antibody. Amplified nucleic acids generated by 
PGR may then be cloned into replicable cloning vectors. using.any method well known in the 

art.' ■ . , . ... ^^^^ * : 

5 Once the nucleotide sequence and corresponding amino acid sequence of the antibody 

is determined, the nucleotide sequence of the antibody may be manipulated using methods 
well' known in the art for the manipulation of nucleotide sequences,.e.g., recombinant DNA 
techniques, site dii-ected mutagenesis, PGR, etc. (see, for. example, the techniques described 
in Sambrook et aL, 1990, Molecular Cloning, A Laboratory Manual, 2d Ed., Gold Spring 

10 Harbor Laboratory, Gold Spring Harbor, NY and Ausubel et al., eds., 1998, Gurrent Protocols 
in Molecular Biology, John Wiley & Sons, NY, which are both incorporated by reference 
herein in their entireties ), to generate antibodies having a different amino acid sequence, for 
example to create amino acid substitutions, deletions, and/or insertions. 

' In a specific embodiment, the amino acid sequence of the heavy and/or light chain 

15 variable domains may be inspected to identify the. sequences of the complementarity 
determining regions (CDRs) by methods that are well know in the art, e.g., by comparison to 
known amino atid- sequences of other heavy and light chain variable regions to determine the 
regions of sequence hypervariability. Using. routine recombinant.DNA techniques, one or 
more of the GDRs niay be inserted within framework regions, e.g., into human framework 

20 regions to humanize a non-human antibody, as described supra. The framework regions may 
be naturally occurring or consensus framework regions, and preferably human framework 
regions (see, e.g., Chothia et al., J. Mol. Biol. 278: 457-479 (1998) for a listing of human 
framework regions): Preferably, the polynucleotide generated by the combination of the 
framework regions and CDRs encodes an antibody that specifically binds a polypeptide of 

25 the invention. Preferably, as discussed supra, one or more amino acid substitutions may be 
made within the framework regions, and, preferably, the amino acid substitutions improve 
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binding of th^ antibody to^its antigen. -Additionally,; such methods may be used to make 
amino acid suiistitutioiis or deletioris: of one or more/variable region, cysteine residues 
participating in-an intrachain^disulfideibond to generate antibody molecules lacking one or 
more intrachajn disulfide bonds. Other alterations to the polynucleotide are encompassed by 
the present rnvention and within the skill, of the art. 

In addition, techniques ^developed for the production of /'chimeric, antibodies" 
(Morrison et a!., Proc. Nath Acad: ScL. 81:851-855 (1984); . Neuberger et al,, . Nature 
312:604-608 (1984); Takeda et ah; Nature 314:452454 < 1985)) by splicing genes from a 
mouse antibody molecule of appropriate antigen specificity together with genes from a 
human antibody molecule of appropriate biological activity can be used. As described supra, 
a chfrrieric antibody is a molecule in- which:differQnt portions are derived from different 
•animal species, such as those having a variable region .derived from a murine mAb and a 
human immunoglobulin constant region, e;g.,, humanized antibodies. . . . . 
> * Alternatively,' techniques described for the produQtion of single chain antibodies (U.S. 
Patent No. 4,946,778; Bird, Science 242;423x. 42.(1988)- Hustoji^et al.,.Proc. Natl, Acad. Sci. 
USA 85:5879.5883 (1988); and Ward et al.,, Nature 334; 544;-54 (1989)) can.be adapted to 
produce single chain antibodies.. Singk chain antibodies are formed by linking the heavy 
and Jight chaiir fragments^of, the Fv region via an aminQ aqijl bridge,. resulting i;i a single 
chain- polypeptide.'.Technigues for the: assembly of .funetiGi)alnl?v fragments in E. cpli may 
also be used (Skerra:etal., Science 242: 1038- 1041 (1988)). . , ; , 

, ' ■ , . V. 

Methods of Producing Antibodies \ , . , ; 

The antibodies. of the invention qan be produced , by any method known in the art for 
the synthesis of antibodies, in particular, , by chemical synthesis or preferably, by recombinant 
expression techniques. ^ ,1 . . . ; - 
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^ Recombinant expression of ah antiWd/ of the invention, or fragrhent, derivative or 

analog thereof, (e.g., a heavy or light chain of an antibody of the inventioifi or a single chain 
antibody of the invention), requires construction of an expression vector containing a 
polynucleotide that encodes the antibody. Once a' polynucleotide encoding an antibody 
5 molecule or a heavy or light chain of an antibody, or portion thereof (preferably containing 
the heavy or light chain variable dohfiain), of the in vention has been obtained, the vector for 
the production of the antibody molecule may be produced by recombmiant DNA technology 
using techniques well known in the art Thus, methods for preparing a protein by expressing 
a polynucleotide containing an'antibody encoding nucleotide sequence are described herein. 

10 Methods which are well known to those skilled in the art can Be used to construct expression 
vectors containing antibody coding sequences and appropriiate transcriptional and 
translational control signals. These methods include, for example, in vitro recombinant DNA 
techniques, synthetic technique's, and in vivo genetic recombination. The invention, thus, 
provides replicable vectors corhprising a nucleotide sequence encoding an antibody molecule 

15 of the' invention, or a heavy or light chain thereof, or a heavy or light chain variable domain, 
operably linked to a promoter. Such vectors may include the nucleotide sequence encoding 
the constant region of the antibody rnoiecule (see, e.g., PCT Publication WO 8W05807; PCT 
Publication WO 89/oi03^; 'and U.S. Patent No. 5,12^464) and the variable domain of the 
antibody may be cloned into such ia vector for expression of the entire heavy or light chain. 

20 The expression vector is transferred to a host tell by conventional techniques and the 

transfected cells are then cultured by conventional techniques to produce an antibody of the 
invention. Thus, the inverition includes host cells containing a polynucleotide encoding an 
antibody of the' invention, or a heavy or light chain thereof, or a single chain antibody of the 
invention, operably linked to a heterologous promoter. In preferred embodiments for the 

25 expression of double-chained antibodies, vectors encoding both the heavy and light chains 
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may be co-expressed in the :host cell for„expre;ssion of the entire imrnunoglobulin molecule, 
as detailed below. ^ 

' A variety of host-expressior\ vector systems may be utilized to express the antibody 
molecules of the invention. Such host-expression systems represent vehicles by which the 
5 coding sequences of interest niay jbe produced and subsequently purified, but also represent 
cells which may, when^ transformed or transfected with the appropriate nucleotide coding 
sequjences, express an antibody molecule of the invention jn situ. .These include but are not 
limited to microorganisms^ such as bacteria (e.g., E. cpli, B.. subtilis) transformed with 
recombinant bacteriophage DNA, plasmid . PNA or cosmid DNA ^ expression vectors 

10 containing antibody coding sequences; yeast (e.g,, Saccharomyces, Pichia) transformed with 
recombinant yeast expression vectors cpntaining antibody coding sequences; insect cell 

. . systems infected with recombinant virus^ expressiori vectors (e.g.,, baculovirus) containing 
, antibody coding sequences; plant cell systems infected with recombinant virus expression 
vectors (e.g., cauliflower mosaic virus, CaMV ; tobacco mosaic virus, TMV) or transformed 

15 with recombinant plasmid expression yeqtors (e.g., Ji plasmid) containing antibqdy coding 
sequences; or mammalian cell systenris ^(e.g., COS, CHO, BHK, 293, 3T3 cells) harboring 
. reconibinant expressipn , constructs containing promoters derived from ,the genome of 
mammalian cells (e.g.. metallothionein promoter) or from, m^rpmalian viruses (e.g., the 
adenovirus late prornoter; the vaccinia virus 7.5K prompter)^ preferably, bacterial cells such 

20 as Escherichia coli, and more preferably, eukaryotic cells, especially for the expression of 
whole recombinant antibody niolecule, are used for the expression of a recombinant antibody 
molecule. For example, mamnialian cells such as Chinese hamster ovary cells (CHO), in 
conjunction with a vector such as the major intermediate early gene promoter element from 
human cytomegalovirus is an effective expression system for antibodies (Foecking et al., 

25 Gene 45: 101 (1986); Cockettetal., Bio/Technology 8:2(1990)). 
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In: bacterial systems, a number of expression vectors may be adVantigeously selected 
depending upon the use intendecf for the antibbd^ liiolecule being expressed. For example, 
when a large quantity of such a proteiff is to bt priiduc^d. for the generation of 
pharmaceutical compositions of an antibody rnojecule, vectors which direct the expression of 
5 high levels of fusion protein products that are readily purified may be desirable. Such vectors 
include, but are not limited,' to the E. coli expresision vect6r pUR278 (Rutheret al.; EMBO J. 
2:1791 (1983)), in which the antibody coding sequenice inay be iigated individually into the 
vector in frame with the lac Z coding region so that a fusion protein is produced; plN vectors 
(Inouye & Inouye. Nucleic Acids Res. 13:3 101-3 109 (1985); Van rieeke & Schuster, J. Biol. 
10 Chem. 24:5503^5509 (1989)); and the like. pGEX Vectors may also be used to express 
foreign polypeptides as fusion proteins with glutathione S-transferase (GST). In general, 
such fusion proteins are soluble and can easily be [iurified from lysed cells by adsorption and 
■ binding tb matrix glutathione-agkrose beads followed by ^lution in 'the presence of free 
glutathione. The pG EX vectors' are designed to include ihromb'in or factor Xa protease 
15 cleavage sites so that the cldned target gene product can be released from the GST moiety. 

- ' In an insect system; A utographa cafifornica nude'ar polyhedrosis virus (AcNPV) is 
used as a vector to express foreign gehes. The virus groVvs" in Spodoptera frugiperda cells. 
The antibody coding seqiienc^ may be done'd indi'vidually into non-essenUai regions (for 
example the polyhedrin i^ne) b^^ the virus and placed ufider-control of an AcNPV promoter 
20 (for example the polyhedrin promoter). • : - 

In mammaliari host cells. a number of virallbased expression systems may be utilized. 
In cases where an adenovirus is used as an expression vector,' the antibody coding sequence 
of interest may be Iigated to ah adenovirus transcription/translation control complex, e.g.. the 
late promoter and tripartite leader sequence. This chimeric gene may then be inserted in the 
25 adenovirus genome by in vitro or in vivo recombination. Insdrtioh in a non- essential region 
■ of the viral genome (e.g., region El or E3) Will result in a recombinant virus that is viable and 
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capable of expressing the antiboidy mole^^^ mfpcted hosts, (e.g., see Logan & Shenk, 
Proc .Natl. Acad, Sci, USA. 8:l;355-^59;< Specific initiation signals may also be 

required for efficient trainsiation pf inserted antibody coding sequences. These signals 
include the ATG initiation codon and adjacent sequences. Furthermore, the initiation codon 
5 must be in phase with the reading fi;arne of the desjred coding sequence to ensure translation 
of the entire insert. These exogenous Jranslational control signals and initiation xodons can 
be of a variety of origins, both natu.ral an(| synthetic. ; Th^ efficiency of expression may be 
enhanced by the inclusion of appropriate transcriptipn enhancer elements, transcription 
terminators, etc. (see Bittner et al.. Methods in;Enzymol. 153:51-544 (1987)). 

10 In addition, a host cell strairv may be chosen which mpdulates the expression of the 

inserted sequences, or modifies and processes^ the gene product in the specific fashion 
desired. Such modifications, (e.g., gjycQsylation) and processing, (e.g., cleavage) of protein 
products may be important for the function of the proton. Different host cells; have 
characteristic and specific mechanisms for the post-translatijon^l processing and modification 

15 of proteins and gene products. Appropriate cell lines or ,ho5t. systems, can be chosen to 
ensure the correct .modification, anid processing of the; foreign prptein expiiessed- To this end, 
eukaryotic host cells which possess the cellular machinery for proper processing of the 
primary transcript, glycosylation, a^id , phosphorylation of, the gene, product may be used. 
Such mammalian host cells include but are_ notjimited .t9.f^Hp,rY>ERy,, BHK COS, 

20 MDCK, 293, 3T3, W138. and in particular, breast can,cpr Cjell.Jjnes such as, for example, 
BT483, Hs578T, HTB2, BT20 and T47D, and normal mammary.gland cell line such as, for 
example, CRL7030 and Hs578Bst. 

For long-term, high-yield prpdiiction of recombinant proteins, stable expression is 
preferred. For example, cell lines which stably express the ,ai?tibody molecule may be 

25 engineered. Rather than using expression vectors which contain viral origins of replication, 
host cells can be transformed with DNA controlled by appropriate esxpr^ssion control 



BNSDOCID; <WO OO7O076A1_l_> 



wo 00/70076 

96 

elements (e.g., promoter, enhancer, sequences, traristnption ternimators, polyad 
sites, etc.), and a selectable marker. Following the introduction oif the foreign DNA, 
engineered cells riiay be allowed to grow for 1-2 days in an enriched media, and then are 
switched to a selective media. The selectable marker in the recombinant plasmid confers 

5 resistance to the selection* and 'allows cells to statily integrate' the plasmid into their 
chroniosomes and grow to form foci which in turn can be cloned and expanded into cell lines. 
This method may* advantageously be used to engineer cell lines which express the antibody 
molecule. Such engineered cell lines may be particularly useful in screening and evaluation 
of compounds that interact directly or indirectly with the antibody molecule. 

10 A number of selection systems may be used, including but not limited to the herpes 

simplex virus thyrhidine kinase (Wigler et al.. Cell 11:223 (1977)), hypoxanthine-guanine 
phosphoribosyltransferase (Szybalska & Szybalski, Proc. Natl. Acad. Sci. USA 48:202 
( 1 992)), and adenine phosphoribosyltransferase (Lx)wy et al.. Cell 22:8 17 (1980)) genes can 
be employed in tk-, hgpit- or aprt- cells, respectively. Also, antimetabolite resistance can be 

15 ' used as the basis of selection for the following genes: dhfrV which confers resistance to 
• methotrexate (Wigler et al.; Natl.^ Acad. Sci. USA 77:357 (1980); O'Hare et al.,' Proc. Natl. 

* ' Acad. Sci. US'A 78:1527 (19^1))rgpt,' which cbnfers' fesistance to mycophenolic acid 
(Mulligan & Bergi Prbc. 'Natl. Acad.* Sci' USA 78:2072 (1981)); neo,' which confers 
resistance to the arhiribglycoside g418' Clinical Phariiiacy ' 12:488-505; Wu and Wu, 

20 Biotherapy '3:87-95 S;i99T)i Tolstoshev, Ann. 'Rev: Pharmacol. Toxicol. 32:573-596 (1993); 
Mulligan, Science 260:926-932 (1993); and Morgan and Anderson, Ann. Rev. Biochem. 
62:191-217 (1993); May, I9'93, TIB TECH 1 1(5): 155-215); and hygro, which confers' 
resistance to hygromycin (Santerre et al.. Gene 30: 147 (1984)). Methods commonly known 
in the art of recombinant DNA technology may be routinely applied to select the desired 

25 recombinant clone, and such methods are described, for example, in Ausubel et al. (eds.), 
Current Protocols' in Molecular Biology, John Wiley & Sons, NY (1993); Kriegler, Gene 
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Transfer and; Expression, A l^bor^tor^ in Chapters 

, 12 and IX Dracopoliiet al. ;(eds),rGurrent ProtocplSj in Human Genetics, John Wiley & Sons, 
NY (1994);^eolberi;e-G^rapm eta!,, J.,Mol. BioU 150:1 (1981X which are incorporated by 
reference herein in their entire^lQS. J 
5 , . The expression levels , of an antibody molecule can be increased by vector 
; aaipjification (for a revieyy, see Bebbington and Hentschel, The use of vectors based on gene 
^ . { amplifica|tion for theexpres^iori pf cloned.genes in n[iammatian cells in DNA cloning, Vol.3. 
. (Academic Press, New^ York^ ^1987)). ; When a inark€;r.in the vector system expressing 
antibody is aniplifiable,:in!crease in tjte. level pf inhibitor present in culture of host cell will 
.10 increase, the, number of , copies of the marker gene. .Since thje amplified region is associated 
; ^ . wi;h the antibody gene, productJpn of the anybody will also increase (Grouse et al., Mol. 
Celli Biol. 3:;257 (1983)). . ^ - ^ : 

The host cell may be co-transfectejd with two eXfpr^ssipn vectors of the invention, the 
, , first. vector encoding avheavy chain deriyed polypeptide aqd the second vector encoding a 
15- /light chain deriyed polypeptide. . Thejtwo;vectors may contain identical selectable, markers 
which enable,equa(,e;fpression;of h^ayy and I ight chain; polypeptides. Alternatively, a single 
yector may be used, which ejicpdes, and. i^ capable of expressing,.-both heavy, and light chain 
i;; . polypeptides. In ^sych situations, jthe light chain s^ 

A , ' avoid an excess of toxic fre^jheayy c^^^ Kohler, Proc. 

- . 20 Natl. Acad. Sci, USA 7,7:2 197 XI 980,;|). The coding, sequences fqr the heavy and light chains 
may comprise cDN A or genomic. DNA, . , . 

. , Once an antibody molecule of the invention; has Ijeen produced by an animal, 

.i- chemically synthesized, or recpmbinj^ntly expressed^ it may, be purified by any method 

, known in the art for purificatioa. of an, immunoglobulin molecule, for example, by 
25 chromatography (e.g., ion exchange, affinity., particularly by affinity for the specific antigen 
after Protein A, and sizing column chromatography), centrifugation, differential solubility, or 
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by any other standard technique for the purification of proteins. In addition, the antibodies of 
the present invention or fragments thereof ^can beV fused to heterologous .polypeptide 
sequences described herein or otherwise known :in the art, to facilitate purification. 

The present invention encompasses antibodies recombinantly fused or chemically 
5 conjugated (including both covalently and liori-covalently • conjugations) to a polypeptide (or 
portion' thereof, preferably at least 10, 20, 30, 40, 50, 60, 70, 80, 90 pr 100 amino acids of the 
polypeptide) of the present invention to generate fusion proteins. The fusion does not 
necessarily need to be direct, but may occur through linker sequences. The antibodies may 
be specific for antigens other than polypeptides (or portion thereof, preferably at least 10, 20, 
10 30, 40, 50,' 60, 70, 80,< 90 or 100 amino acids of the polypeptide) of the present invention. 
For example, antibodies may be. used to target the polypeptides of the present invention to 
particular cell types, either in vitro or in vivo, by fusing or conjugating the polypeptides of 
the present invention to antibodies specific for particular cell surface receptors. Antibodies 
fused or conjugated to the polypeptides of the- present invention may also be used in in vitro 
15 - immunoassays and purification methods using methods known in the art. See e.g:, Harbor et 
al., supra; and . PCT publication WO 93/21232; EP 439,095; Naramura et all, Immunol. Lett, 
; ' 39:91-99 (1994); U.S. Patent 5,474,981; Gillies et al., PNAS 89: 1428-1432 (1992); Fell et 
al., J. Immunol. 146:2446-2452(1 99 1),- which are incorporated by reference in their entireties. 
The present invention further includes compositions comprising the polypeptides of 
20 the present invention fu'sed or conjugated to antibody domains other than the variable 
regions. For example, the polypeptides of the present invention may be fused or conjugated 
to an antibody Fc region, or portion thereof The antibody poition fused to a polypeptide of 
the present invention may comprise the constant region, hinge region, CHI domain, CH2 
domain, and GH3 domain or any combination of whole domains or portions thereof The 
25 polypeptides may also be fused or conjugated to the above antibody portions to form 
multimers. For example, Fc portions fused to the polypeptides of the present invention can 
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form dimers through disulfide bonding between the Fc portions. . Higher multimeric forms 
can be made by^fusing the polypeptides to portions of TgA and IgM. Methods for fusing or 
conjugating the polypeptides of the present invention to antibody portions are known in the 
- art. See, e.g., U.S. Patent Nosi; 51536,603; 5,622,929; 5,359,046; 5,349,053; 5,447,851; 
5 5,112,946; EP 307,434; EP 367,166; PCT publications WO 96/04388; WO 91/06570; 
Ashkenazi et al., Proc:; Natl.r Acad: Sci, USA 88:10535-10539 (j99)); Zheng et al., J. 
ImmunoL l54:5590-56<)a (:19d5)vand yil et al., Proc. Natl. Acad. Sci. USA 89:11337- 
■ ■^ 11341(1992) (said references incorporated by reference in^^ ; 
/ * V As discussed, supra, the polypeptide^? :corresponding to a polypeptide, polypeptide ' 
10 fragment, or a variant of SEQ ID NO:Y may -be fused or conjugated to the above antibody 
- V r portions to increase the in vivb l^alf life oflhe polypeptides or for use in Immunoassays using 
^ . : methods known in the art: :Further,.the polypeptides corresponding to SEQ IDjNO:Y may be 
: fused or conjugated to the above,' antibody: portions to facilitate purification.. One reported 
^ ' example describes chimeric proteins consisting of t^eifirst two domains of:the human CD4- 
V 15 ^polypeptide and Various' ddmains of the constiant regions ;of the heavy or light. chains of 
mammalian immunoglobulins:: KEP '394;827; ^Traunecker et^l., Nature. 33 1:84-86 (1988). 
' i The polypeptide^ of the present iniventio:n f us6d or rcphjugated to an antibody having 
. disulfide- linked' dimeric: str*K;tures (due: to the IgQ) nlayf aiSd bC: more efficient in binding 

, ' and neutralizing other moleiGulesvith^n^the mononieri^ fragment 
20 alone. (Fountoulakis et al.» il. Biochemi 270:3958-3964 (1995)). ; In many cases, the Fc part 
. in a fusion protein is beneficial. in therapy and diagnosis, and. thus can result in, for example, 
\ improved pharmacokinetic properties. (EP A 232,262). .Alternatively, deleting the Fc part 
after the fusion protein has been expressed; detected, and purified, would be desired. For 
example, the Fc portion may hinder therapy and diagnosis if the fusion protein is used as an 
25 antigen for immunizations. In drug discovery, for examplCj human proteins, such as hlL-5, 
have been fused with Fc portions for the purpose of high-throughput screening assays to 
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identify antagonists of hlL-5. (See, Bennett et all, J. Molecular Recognition 8:52-58 (1995); 
Johansonetai;j. Biol. Cheni: 270:9459-9471(1995): '* ' ' 

Moreover, the antibodies or fragments thereof of the present invention can be fused to 
marker sequences, such a's a peptide to facilitate purifieatiori. In preferred embodiments, the 

5 marker amino acid sequence is a hexa-histidine peptide, such^ as the tag provided in a pQE 
vector (QIAGEN, Inc., 9259 Eton Avenue, Chatswonh, CA, 9131 1), among others, many of 
which are commercially available. As described in Gehtz et al., Proc. Natl. Acad. Sci. USA 
86:821-824 (1989), for instance, hexa-histidine provides for convenient purification of the 
fusion protein. Other peptide tags useful for purification include^ but are not limited to, the 

10 *'HA" tag, which corresponds to an epitope derived from the influenza hemagglutinin protein 
(Wilson et al., CeU 37:767 (1984)) and the "flag" tag. 

The present invention further encompasses antibodies or fragmients thereof conjugated 
to a diagnostic or therapeutic agent. The antibodies can be used diagnostically to, for 
example, monitor the development or progression of a tiimor as part of a clinicail testing 

15' procedure to, e.g.^ determine the efficacy of a given treatment regimen. Detection can'be 
facilitated by'coupling the antibody to a detectable'substance. Examples of detectable 

' substances include various erizyirieis, prostKeti groups, fluorescent materials, luminescent 
materialis, bioluniiriesceiit matenals,' radioactive materials, positron emitting metals using 
various positron emission tomographies, and nonradi The 

20 detectable substance may be coupled or conjugated either directly to the antibody (or 
fragment thereof) or indirectly, through an intermediate (such as, for example, a linker known 
in the art) using techniques known in the art. See, for example, U.S. Patent No. 4,741,900 for 
metal ions which can be conjugated to antibodies for use as diagnostics according to the 
present invention. Examples of suitable enzymes include horseradish peroxidase, alkaline 

25 phosphatase, beta-galactosidase, or acetylcholinesterase; eixamples of suitable prosthetic 
group complexes' include streptavidih/biotin and avidin/biotin; examples of suitable 
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fluorescent materials inpl.ucj? umjbelliferone, fluorescein, fluorescein isothiocyanate, 
rhodamine, dichlorotriazinylamine;fluor;escein,;dansyl chloride or phycoerythrin; an example 
of a luminescent matenalincludes^iuniinol; examples of bm materials include 

luciferase, luciferin, and aequorir^v-and ,^;carnples of suitable radioactive material include 
5 .1251, I3II, lllln or99Tc. , ^ 

Further, an antibody or. fragment, thereof may be conjugated to a therapeutic moiety 
such as a cytotoxin, e.g., a cytostatic or eytocidal agent, a therapeutic agent.or a radioactive 
1 ; metal ion, e.g.,ralpha-eraitters such.as, fc^ e?^ample, 2l3Bi. A cytotpxin or cytotoxic agent 
I includes any agent that is detrimental to cells. jExaniple? include paclitaxol, cytochalasin B, < 
ip gramicidin D, ethidium bromide, enietine, mitomycin, etoppside,Jenpposide, , vincristine, 
vinblastine, colchicin, doxorubicin, daunorubicin, dibydrox^ anthracin dione, mitoxantrone, 
. rHjithramycin, actinomycin D, l-dehydrolestost^ro glucqcorticpids, procaine, tetracaine, 
. lidocaine, propranolol; and puromycin and analogs pr homplogs thereof. Therapeutic agents 
, : include, but are not limited to, antimetabplites »(e.g., metfiotrexate, 6-mercaptopurine, 6- 
15. thioguanine, ^cytarabine, . S-fluorouracil ;(iecai:|>azine),, alkylating, agents (e.g., 
, . mechlprethaniine, ihioepa chlqrambuqil, nr\elphalan, carniustine (BSNU) and Ipmustine 
(CCNU), cyclothosphamide^ busulfan,, dibrpiTipmanpUol,.strept mitpmyqjn C, and 

cis-. dichlorpdiamine platinunri,j(|IJ) (DDP) f^isplatjn), aDthracycli.nes (e.g., daunorubicin 
(formerly ;daunomycin) and doxprubiciii),. antibiotics ^(e.g.,,^dactinpm (formerly 
. 20 ■ actinomycin),:bleomyc;in, mithrarnycjn, and anthramycin (AMC))^,and anti-mitotic agents 

, (e.g., vincristine and vinblastine).,. . \ ... . , . . 

; The conjugates; of the invention can be used for modifying a given. biological 

response, the therapeutic. agent or drug moiety; is not to be construed as limited, to classical 
chemical therapeutic agents. For example, the drug moiety, may be a protein or polypeptide 
25 possessing a desired biological activity. Such proteins may include, for example, a toxin 
such as abrin, ricin A, pseudomonas exotoxin, or diphtheria toxin; a protein such as tumor 
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necrosis factor, a-interferon, B-iiiterferon, nerve grbwth factor; platelet derived growth factor, 
tissue plasminogen activator, an apoptotic agent, e g:, TNF-alpha, TNF-beta, AIM I (See, 
International Publication No. WO 97/33899), AIM 11 (See, International Publication No. WO 
97/3491 1), Fas Ligand CTakaKashi et al. Int. ImniunoL 6:1567-1574 (1994)), VEGI (See, 

5 International Publication No. WO 99/23 105), a thrombotic agent or an anti- angiogenic agent, 
e.g., angiostatin or endostatin; or, biological response modifiers such ^s, for example, 
lymphokines, interleukin-1 ("IL 1"), interleukin-2 ("IL-2"), interleukin-6 ("IL-6"), 
granulocyte macrophage colony stimulating factor ("GM-CSF"), granulocyte colony 
stimulating factor ("G-CSF"), or other growth factors. 

10 Antibodies may also be attached to solid support^, which are particularly useful for 

immunoassays or purification of the target antigen. Such solid supports include, but are not 
limited to, glass, cellulose, polyacfylamide, nylon, polystyrene, poly vinyf chloride or 
polypropylene. 

Techniques for conjugating such therapeutic inbiety to antibodies are well known, 
15 see, e.g., Arnon et al., "Monoclonal Antibodies For Immunotargeting Of Driigs In Cancer 
Therapy", in Monoclonal Antibodies And Ciancer Therapy, Reisfeld et al. (eds.), pp. 243-56 
(Alan R. Liss, Inc. 1985); Hellstrom et al., "Antibodies For Drug Delivery", in Controlled 
Drug Delivery (2nd Ed ), Robinson et al. (eds.)', pp!' 623-53 (Marcel Dekker, Inc. 1987); 
Thorpe, "Antibody Garners Of Cytotoxic Agents In taricer Therapy: A Review", in 
20 Monoclonal Antibodies '84: Biological Arid Clinical Applications, Pinchera et al, (eds.), pp. 
475-506 (1985); "Analysis, Results, And Future Prospective Of the Therapeutic Use Of 
Radiolabeled Antibody In tancer Therapy", in Morioclonal' Antibodies For Cancer Detection 
And Therapy, Baldwin et al. (eds.)', pp. 303- 16 (Academic Press 1985), and Thorpe et al., 
"The Preparation And Cytotoxic Properties Of Antibody-Toxin Conjugates", Imniunol. Rev. 
25 62:119-58(1982). 
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, . Alternati,vely, an antibpdy can be conjugated to a. second antibody to form an 
antibody jheteroconjMgate as described by Segal in U.S. Patent No. 4,676,980, which is 
incoT)qrated herein by reference a^n, its .entirety. . , 

An antibody, with or without a therapeutic moiety conjugated to it, administered 
5 alone^ or in combination with cytotoxic .factor(s) and/or cytokine(s) can be used as a 
therapeutic- , . > , 

■ ' -1 ' ' ' ' ■ ■ - ' ' ■ ' ' ' ' ' - ^ 

. Immunophenotyping , ^ 

The antibodies of the invention rnay be utilized for immunophenotyping of cell lines 
JO and biological samples. The translaticjn product of the gene of the present invention may be 
useful as a cell specific rnarker, or mpre specifically as a cellular marker that is differentially 
expressed at various stages of differentiation and/or maturation of particular cell types. 
Monoclonal antibodies directed against a specific epitope, or combination of epitopes, will 
allow for the screening of cellular populations expressing the marker. Various techniques can 
15 . be, utilized using nionoplpnal antibodies to spreen for cellular populations expressing the 
marker(s), and include magnetic separation using antibody-coated magnetic beads, "panning" 
wjth antibody ^ttach^d to a spli^ m^atrix (i.e., plate), and fl cytometry (See, e.g., U.S. 
Patent 5,985,660; and lyipijlson a/., <:e//,,96;737-49.( 1999)). ^ ^ . . 

Th^se techniques, allQw for tlje screening of particular populations of cells, such as 
20 might be found with hematological malignancies (i.e. minimal residual disease (MRD) in 
. acute leukemic patients) and "non-self" cells in transplantations to prevent Graft-yersus-Host 
. Disease. (GVHD). Alternatively, the^se .technique$ allow for. the screening of hematopoietic 
stem and progenitor cells capable of undergoing proliferation and/or^differentiation, as might 
be found in human umbilical cord blood. 

25 

Assays For Antibody Binding 
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The antibodies of the invention may be^assayed for immunospecific binding by any 
method known in the art. The immunoassays which can be used include but are npt limited 
to competitive and non-competitive assay systenris using techniques such as western blots, 
radioimmunoassays, ELISA (enzyme linked-immunosorbent assay),, "sandwich" 
5 immunoassays, immunoprecipitation assays, precipitin reactions, gel diffusion precipitin 
reactions, immunodiffusion assays, agglutination assays, xomplement-fixation assays, 
immunoradiometric assays, fluorescent immunoassays, protein A immunoassays, to name 
but a few. Such assays are routine and well known in the art (see, e.g;, . Ausubel et al, eds, 
1994, Current Protocols in Molecular Biology, Vol. I, John Wiley & Sons, Inc., New York, 
10 which is incorporated -by reference herein in its entirety). Exemplary immunoassays are 
described briefly below (but are not intended by way of limitation). ^ . 

Immunoprecipitation protocols generally comprise lysing a population of cells in a 
lysis buffer such as RlPA buffer (i% NPt40 or Triton X- 100, i% sodium deoxycholate, 
' 0.1% SDS, 0.15 M NaCl, 0.0 1 M sodium phosphate at pH 7.2, 1% Trasylol) supplemented 
15 with protein phosphatase and/or. protease inhibitors (e.g., EDTA. PMSF, aprotinin, sodium 
vanadate), adding the antibody of interest to the eel! lysate, incubating for a period of time 
' (e.g., 1-4 hours) at 4*" C, adding protein A and/of* protein G sepharpse beads to the cell lysate, 
intubating for about an hour or more at 4° G, washing ^the beads in lysis buffer and 
• resuspending the beads in SDS/sample buffer. The ability of the antibody of interest to 
20 immunoprecipitate a particular antigen can be.assessed by, e.g., western blot analysis. One 
of skill in the art would be knowledgeable as to the parameters that can be modified to 
increase the binding of the antibody to an antigen and decrease the background (e.g., pre- 
clearing the cell lysate with sepharose beads). For further discussion regarding 
immunoprecipitation protocols see, e.g., Ausubel et al, eds, 1994, Current Protocols in 
25 Molecular Biology, Vol. 1, John Wiley & Sons,.Inc., New York at 10.16.1. 
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Western blot arialysfe genel^lly comprisesr.prepariri protein samples, electrophoresis 
■ of the protein samples in pblyacryiamide gel (e.g., S%4 20% SDS-PAGE depending on the 
i molecular weight of the antigen), triansferring the protein sample from the polyacrylamide gel 
to a membrane such as nitrocellulose^ PVDF or nylon; blocking the membrane in blocking 
5 solution (e.g.- PBS with 3% BSA or non-fat milk), washing the membrane in washing buffer 
-t (e.g., PBS-Tween 20), blocking' the membrane with primary antibody (the antibody of 
r: interest) diluted in blocking buffer, washing the membrane in washing buffer, blocking the 
' membrane with a secondary antibody (which recognizes the primary antibody, e.g., an anti- 
human antibody) conjtjgated to enzymatic substrate (e.g., horseradish peroxidase or 
iO alkaline phospHatase) or i^adioactive molecule (e.g., 12P or 1251) diluted in blocking buffer, 
washing the membranein wash buffer, :ahd detecting the presence of the antigen. Onp of skill 
■ in the art would be knowledgeable as to the parameters that can be modified to increase the 
Signal detected and to reduce the background noise.. For further discussion regarding western 
blot protocols see, e.^.; Ausubel et,al, eds, 1994, Current Protbcols in Molecular Biology. 
15' Vol. l-JohnSVi% & Sohs. lnd, New:York*at 10.8:1:'^ . . . : ; ; : 

' ' ' ELlSAs comprise preparing antjgen,\coating^^^^^ microtiter plate 

Vvith^ the antigen, adding the aMibody of r to a detectable. compound such 

i' as ah enzj^matic substrate' (e.g.,'borsefadish:^^^^^ alkaline phosphatase), to the well 

^iix atid incubating for*a^[>eriGd of time, and detecting:the ppesehce of jthe. antigen.^ In ELISAs the 
= 20 antibody of interest does not have to be conjugated to a: detectable compound;, instead, a 
second antibody (which recognizes ithe antibody of interest), conjugated to a detectable 
'^■ihr compound may be added to the fwelli Further, instead of icoating' the well with the antigen, 
r the antibody may be coated to.the well. In tl^is case, a second antibody conjugated to a 
detectable compoiind may :be added following the addition pf the antigen of interest to the 
25 coated well. One of skill in the art would be knowledgeable as to the parameters that can be 
modified to increase the signal detected as well as other variations of ELISAs known in the 
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art For further discussion regarding ELlSAs see, erg:, Ausubel et al, eds, 1994, Current 
Protocols in Molecular Biology. Vol. I Johh Wiley'& Sons, Inc., New York at 11.2.1. 

The binding affinity of ah antil)6dy tti an antigen and the off -rate of an antibody- 
antigen interaction can be determined by conipetitive binding assays. One example of a 

5 competitive binding assay is a radioimmunoassay ^cbmprisirig the ihcubation oiF labeled 
antigen (e.g., 3H or 1251) with the antibody of interest in the presence of increasing amounts 
of unlabeled antigen,' and the detection of the antibody bound to the labeled antigen. The 
affinity of the antibody of interest for a particular antigen and the'bindinjg off-rates can be 
determineid from the data by scatchard plot analysis. Conipetition' with a second antibody 

10 can also be determined using radibirnmunoassays. In this case, the antigen is incubated With 
antibody of interest conjugiated to a labeled compound (e.g., 3H or 1251) in the presence of 
increasing amounts of ah unlabeled second antibody: ^' • 

Therapeutic Uses ' . . - . . 

15 The present invention is further directed to antibbdy-baseid therapies which involve 

admirii'stering antibodies of the invention to an animal, preferably a mammal, and most 
preferably a humah, patient for treating one ot ihore of the disclosed diseases, disorders, or 
cbnditioris. Therapeutic coriipounds 6f the inventibh include, but are not limited to. 
antibodies of the invehtiori'(including fragments,' aiialogs arid derivatives thereof as described 

20 herein) and nucleic 'acids' encoding antibodies of the invention (including fragments, analogs 
and derivatives thereof and anti-idiotypic antibodies as described herein). The antibodies of 
the inventidri can be used to treaty inhibit or prevent diseases, disorders or conditions 
associated with aberrant expression and/or activity of a polypeptide of the invention, 
including, but not limited to, any one or nfiore of the diseases, disorders, or conditions 

25 described herein. TKe treatnierit and/dr prevention of diseases, disorders, or conditions 
associated with aberrant expression and/or activity 6f a polypeptide of the invention 
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includes^; but is npt Umited to, ^llevi^jtingsyfTijptojTis associa^^^ with those diseases, disorders 
or conditions/ ^njibodies^of . the inyenjtioa ^iay i)e provided in pharmaceuticalty acceptable 
conripositions as known in thci.artor as d^ . 

A summary of the wa^ys. in^ w^hich the, antibodie^.of the present invention may be used 
5 therapeutically includes binding .polynucleotides or polypeptides of the present invention 
locally or systernically jn ^he bpdy or by direct cytotqx^icity of the antibody, e.g. as mediated 
by complement (CDC) ^ or by effiector cells (ApCC). Some of these approaches are described 
; : in nfipre derail, below. - Armed with the teaQhings provided h^j-eiri, one of ordinary skill in the 
: , art will know . how^tOt use the antibodies.pf the present invention for diagnostic, monitoring or 
,4,0: .therapeutic purposes without undue exp^^^ , , ' 

, The antibodies of this iny^ention may advantageously utilized in combination with 
other monoclonal or chimeric antibodi^s^ Pf ^Hh - lyfnphokine$ or hematopoietic growth 
factors (such as, e.g., IL-2, IL-3 and IL-7), for example, which serve to increase the number 
or activity of effector cells which interact with the antibodies. 
15 .r. The antibodies of the in.ventipn may be,admi,nistered alone or in combination with 

, , other, types of treatipentS; (e^g r. radiation , therapy, . chemqtherapy, hormonal therapy, 
immunotherapy and ar^ti-tqmpr agen^ts^ Qerierally, administration of products of a species 
, origin or species re.actiyity (in . xbe case pf antibodies) that is the san)e species as that of the 
. . patient, is preferried. Thus,.,jn a, pre^fcrred ,emlppdiment|^,h,u^^ ,fragments 
20 derivatives, analogs, qr nucleic .^cids, are administered to a ^tiuman patient for therapy or 
prophylaxis. . , , ( . , , ^ . . . > 

It is, preferred to use high affinity and/or potient ia viyp inhibiting and/or rieutralizing 
antibodies against polypeptides 0^;= polynucleotides of the. present invention, fragments or 
regions thereof, for both immunoassays directed to and therapy^ of disorders related to 
25 polynucleotides or polypeptides, ipcluding fragments thereof, of the present invention. Such 
antibodies, fragments, or regipns, will preferably have an affinity for polynucleotides or 
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polypeptides of the invention/ includmg fragment thereof.* Preferred binding. a^^^ 
include those with a dissociation constant or Kd^less than 5 X iO*^ M, lO VM, 5 X' JO^ M, 10 
^ M, 5 X 10^ M, lO-" M, 5 X 10 ^ M, 10 ^ M, 5 X 10^ M; 10^ M, 5 X M, 10 ' 5 X 10 ' 
M, 10'M,5X 10-^ M, 10-^M, 5X 10 ^**M, 10 *° 5 X 10 " M, 10:" M, 5 X 10 '^M, 10 *' 
5 M;5 X 10-*' M, 10' *' M, 5 X 10 M, 10 M; 5 X 10 M, and iO M. 

• GeneTherapy ' i : ' i 

In a specific embodiment, nucleic acids comprising sequences encoding antibodies or 
functional derivatives thereof, are' administered to treat,-^ inhibit or prevent a disease or 
10 disorder associated with aberrant expression and/or activity of a polypeptide of the invention, 
by wiay of gene therapy! Gene therapy refers* to therapy performed by the administration to a 
subject of ah expressed or expressible nucleic acid. In this embodiment of the invention, the 
nucleic adds Voduce thdr encoded protein that mediates a therapeutic effect. 

Any of the methods for gene therapy available in the art can be used according to the 
15 present invention. Exemplary methods are described below. 

' • ' For general reviews of the methods of gene therapy; see Goldspiel et al.. Clinical 

Pharmacy 12:488-505 (1993); . Wu' and Wk Biotherapy" 3:87-95 (1991); Tolstoshev, Ann. 
Rev. Pharmacol. Toxicdl: 32:573-596 (1993); Mulligan, Science 260:926-932 (1993); and 

■ 'Morgan and Anderson; Ann: Rev. Biochem. 62:191-217 (1993); May, TIBTECH 11(5):155- 

20 215 (1993). Methods tommcinly known in the art of recombinant DNA technology which can 
be used are described in Aiisubel et al. (eels.)', Current Protocols in Molecular Biology, John 
Wiley & Sons, NY (1993); and Kriegler, Gene Transfer and Expression, A Laboratory 
Manual, Stockton Press, NY (1990). /: 

In a preferred aspect, the coiripoiind comprises nucleic acid sequences encoding an 

25 antibody, said nucleiic acid sequences being part of expression vectors that express the 
antibody or fragments or chimeric proteins or heavy or light chains thereof in a suitable host 
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. In particular; such; nucleic acidrsequeoce?; hgye pfomoters opera linked to the antibody 
coding region,! said proniQter b.eing;inducible or, constitutive, and, optionally, tissue-specific. 
• ^ In another paiiticuiar embodiment, nucleic acid niolecuies are used in which the antibody 
coding sequences and any otheit desired sequences are flanked by regions that promote 
5 homologous recombination' at a ^'desired t site in; the: genome, thus providing for 
intrachromosomal expression of the antibody encoding nucleic acids (Keller and Smithies, 
Proc. Natl. Acad. Sci. USA 86:8932-8935 (1989); Zijlstra et al., Nature 342:435-438 (1989). 
' ; In specific embodiments, -the expressed antibody r;molecule is a. singje chain antibody; 

? alternatively, the nucleic acid sequences include sequences encoding both the heavy and 
.10 lightchains, or fragments thereof, of the. antit)odyy, : . 

: / Delivery^ of the. nucleic acids into a patient ina^ either direct, in which case the 
? - : .patient is directly exposed to the nucleic^cidiOr nucleic Jicid; carrying vectors, or indirect, in 
which case, cells arje fir^t^-transforpe^.wi^^ yi^rp, then transplanted into 

the patient. Thes^ tvi^o^approachies are known, respectively, as in viyo or ex vivo gene 

15 therapy. .v,- '^^-v.^ v. ./ ■■.<.:r:^ : ' 

In a .specific enibpdiment, the nucld^^^ 
, . viyo, . where it [s expressed to pr^wJuge^^^ TJhis can be accomplished by 

v-any of nurnerpuS; nae^thods: jk^ cpnstFuctiiig them .as part of an 

l < . appropriate nucleic aQid expression , vector. and ,adn)inifSte^^^^^^ 

20 intracellular, e.g., by infection using defective or attenuatec| jejti:oyirals or other viral vectors 
. (see U.S. Patent, Na. 4,980^286); or by direct injection of naked DNA, or by use of 
4-:, microparticle bombardnient (e.g., a gene gun; Biolistic, pupQnt),.pr coating with lipids or 

cell-surface receptors or transfecting agents, encapsulation in liposomes, .microparticles, or 
microcapsules, or ify admiinisterii^g them in linkage to a^ peptide which is known to enter the 
25 . nucleus, by administering it in linkage to a ligand subject to receptor-mediated endocytosis 
(see, e.g., Wu and, Wu, J,.Bipl.,Chem. 262:4429-4432 (1987)) (which can be used. to target 
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cell types specifically expressing the receptors nucleic acid- 

ligand complexes can be formed in vyhich the ligand comprises a fusogenic viral peptide to 
disrupt endosomes, allowing the nucleic acid to avoid lysosomal degradation. In yet another 
embodiment, the nucleic acid can be targeted in vivo for cell specific uptake and expression, 

5 by targeting a specific receptor (see, e.g., PCT Publications WO 92/06180; WO 92/22635; 
WO92/20316; W093/14188, Wb 93/20221). Alternatively, the nucleic acid can be 
' introduced intracelluliarly and incorporated within host cell DNA for expression, by 
homologous rkoriibihiati on (Koller and Smithies, Proc: Natl: Acad. Sci. USA 86:8932-8935 
(1989); Zijistraetal., Nature 342:435-438 (1989)). - 

10 * In a specific embodiment, viral -vectors that contains nucleic acid sequences encoding 

an antibody of the invention are used. * For example; a retroviral vector can be used (see 
' Miller et al., Meth. Enzymoi: 217:581-599 (1993)). These retroviral vectors contain the 
eiomponents necessary for the correct packaging of the viral genome and integration into the 
host cell DNA. The nucleic acid sequences encodin'g the antibody to be used in gene therapy 

15 are" cloned into one or more vectors, which facilitates delivery of the gene into a patient. 
More detail about retroviral vectors can be found in^ Boeseh et a!., Biotherapy 6:291-302 
(1994), which describes the use of a retroviral vector to deliver the mdrl gene to 
hematopoietic stem cells in order to ' make the stiem cells more resistant to chemotherapy. 
Other references illustriating'the use of retroviral vectors in' gene therapy are: Clowes et a!., J. 

20 Clin: Invest. 93:644-65! '(1994); Kiem et a!.. Blood 83:1467-1473 (1994); Salmons and 
Gunzberg, Human Gene Therapy 4: 129-141 (1993); arid Grossman and Wilson, Curr. Opin. 
inGeneticsandDevel.3:n0-114(1993). ' ' 

- Adenoviruses are other viral vectors that can be used in gene therapy. Adenoviruses 

are especially attractive vehicles for delivering gehes to respiratory epithelia. Adenoviruses 
25 naturally infect respiratory epithelia where they caiise a mild disease. Other targets for 
adenoviriis-based delivery systems are liver, the central nervous system, endothelial cells. 
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and muscle. Adenoviruses have tbe. advantage of being capable of infecting no^i-dividing 
> ; cells. ^ Kozarsky and Wil^son; Ctirrent ;Opinion in ^Genetics and Development 3:499-503 
% (1993) present a review of vadesnoyirus-based genp therapy. . Bput et al.. Human Gene 
Therapy 5:3-10 (1994) dernonistrated the use of adenovirus vectors to transfer genes to the 
; 5 . respiratory epithelia of rhesus, inonkeys: , Other instances of the use of adenoviruses in gene 
therapy can be found in. Rosenf^ld et.^I:, Science 252:431^34 (1991); Rosenfeld et al.. Cell 
1. 68:143- 155 (1992); Mastrange!i:et ^L, J.:,Clin. Invest. 91:225-234 (1S!93); PCT Publication 
: W094/I2649; and Waqgv et al.. Gene, Therapy 2:^ In a preferred 

embodiment, adenovirus vectors are used.! ; j , 

10 : Adeno-associated virus (AAV) has^alsp been proppsedl for use in gene therapy (Walsh 

, , I ct al., Prqc. Soc; Exp. Biol. Med, 204:289-300 (1993); U.S. Patent No. 5,436,146). 

- Another.approach to gene therapy involves trarisferring a gene to cells in tissue 
i" . - culture by such methods as electroppratipn, lipofection, ^ calcium , phosphate mediated 
transfection, or yiral infection. Usually, th^ method of .transfer includes the transfer of a 
. IS ; .selectable marker.to the cells.; The cells are then.p^ced under seleclipn to isolate those cells 
:that have. taken up and are .expressing the transferre;dgene.-Thpse-cells are then. d^ to a 

. _ .= . patient. . - / . ./My:.- ■ ,. . -/ V,.^^../,.,. \ ^ 'r ' . ' ■> 

=y ; , In this embodirnen,t,the,nuqleiCj^^^ 

W vivo of the resulting reconil^inaijt cell.. Such introduction, 9;4n;I).^ (Carried out by any method 
. 20. known in the art, including but not limited to. tran^fectipn^ ejei^trpporation, microinjection, 

infection with a viral or bacteriophage vector containing the ^"cleic acid sequences, cell 
. fusion, chromosome-mediated gene transfer,, microcell-medjated gene transfer, spheroplast 

fusion, etc. Numerous techniques are known in the art for the introduction of foreign genes 
: into cells (see, e.g., Loeffler and.Behr, Meth. Enzymol. 217:599-618 (1993); Cohen et al., 

. 25 Meth. Enzymol. 217:618-644 (1993);;Cline,.Pharmac.,Ther, 2?:69-92m (1985) and may be 

used in accordance with the present invention, provided that the necessary developmental 
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and physiological functions of the recipient cells are riot disrupted^ The technique should 
provide for the stable transfer of the nucleic acid to the cell, so that the nucleic acid is 
expressible by the cell and preferably heritable and expressible by its cell pro^geny. 

The resulting recombinant cells can be delivered to a patient by various methods 

5 known in the art. Recombinant blood cells (e.g., hematopoietic stem or jprogenitor cells) are 
preferably administered intravenously. The arhount of cells envisioned for use diepends on 
the desired effect, patient state, etc., and can be deternriined by one skilled in the^art. 

Cells into which a nucleic acid can be introduced' for purposes of gene therapy 
encompass any desired, available cell type, and include but are not limited to epithelial cells, 

10 endothelial cells, keratinocytes, fibroblasts, muscle cells, hepatocytes; blood cells such as T 
lymphocytes, B lymphocytes, monocytes, macrophages, neutrophils, eosinophils, 
megakaryocytes, granulocytes; various stem or progenitor cells, in particular hematopoietic 
stem or progenitor cells, e.g., as obtained from bone nriarrow, umbilical cord blood, 
peripheral blood, fetal liver, etc. 

15 In a preferred embodiment, the cell used for gene therapy is autologous to the patient. 

In an embodiment in which recombinant cells are used in gene therapy, nucleic acid 
sequences encoding an antibody are introduced into the cells such that they are iexpressible 
by the cells or their progeny, and the recombinant cells are then administered in vivo for 
therapeutic effect. In a specific ernbbdiment, stem or progenitor cells are used. Any stem 

20 and/or progenitor cells which can be isolated and maintained in vitro can potentially be used 
in accordance with this embodiment of the present invention (see e.g. PCT Publication WO 
94/08598; Stemple and Anderson, Cell 71:973-985 (1992); Rheinwald, Meth. Cell Bio. 
2iA:229 (1980); and PitteVkow and Scott, Mayo Clinic Proc. 61:771 (1986)). 

In a specific embodiment, the nucleic acid to be introduced for purposes of gene 

25 therapy comprises an inducible promoter operably linked to the coding region, such that 
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expression of the nucleic acid is controllable by controlling the presence or absence of the 
appropriate indi^cer of transcription. Demonstration of Therapeutic or Prophylactic Activity 
The compounds or pharmaceutical compositions of the invention are preferably tested 
in vitr.o, and then in vivo for the desired therapeutic or prophylactic activity, prior to use in 
5 humans. For example, in vitro assays to demonstrate the therapeutic or prophylactic utility of 
a compound or pharmaceutical composition include, the effect of a compound on a cell line 
or a patient tissue sample. The effect of the compound or composition on the cell line and/or 
tissue sample can be deterniined utilizing techniques known to those of skill in the art 
. , including, but not Jimited to, rosette formation, assays and cell lysis assays. In accordance 
10 , with the invention, in vitro assays which can, be used to determine whether administration of 
, a specific compound is indicated, include in vitro cell culture assiays in which a patient tissue 
sample is grown in culture, and exposed to or otherwise administered a compound, and the 
^ effect of such compound upon the tissue sample is observed, 



. J 5 Therapeutic/Prophylactic Administration qnd Composition 

The invention provides methods of treatment, inhibition and prophylaxis by 
.adrninistratioa to a subject of an effective amoupt of a-.compQund or pharmaceutical 
composition of the invention, preferably a polypeptide or antibody of the invention. In a 
.V preferred aspect, the compound is substantially purified (e.g., substantially free from 
20 substances that limit its effect or produce undesired side-effect^). The subject is preferably 
an animal, including but not limited to animals such as cows, pigs, horses, chickens, cats, 
, dogs, etc., and is preferably, a mamitial, and most preferably human. 

Formulations and methods of administration that can be employed vvhen the 
compound comprises a nucleic. acid or an immunoglobulin are described above; additional 
25 appropriate formulations and routes of administration can .be selected from among those 
described herein below. 
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Various delivery systems are known and can be used'to tidminister a compound of the 
invention, e.g., encapsulation in liposomes, microparticles, microcapsules, recombinant cells 
capable of expressing the compound, receptor-mediated endocytosis (see, e.g., Wu and Wu, 
J. Biol. Chem. 262:4429^32 (1987)), construction of a nucleic icid as part of a retroviral 
5 or other vector, etc. Methods of introduction include but are not limited to intradermal, 
intramuscular, intraperitoneal, intravenous, subcutaneous, intranasal, epidural, and oral 
routes. The compounds or compositions may be adrriinistered by any convenient route, for 
example by infusion or bolus injection, by absorption through epithelial or mucocutaneous 
linings (e.g., oral mucosa, rectal and intestinal rhucosa, etc.) and may be administered 

10 together with other biologically active ageiits. Administration can be systemic or local. In 
addition, it may be desirable to introduce the pharmaceutical compounds or compositions of 
the invention into the centfal nervous system by any suitable route, including intraventricular 
and intrathecal injection; intraventricular injection may be faicilitated by an intraventricular 
catheter, for example, attached to a reservoir, siich as' an Ommaya reservoir. Pulmonary 

15 administration can also be employed, e.g., by use of an inhaler or nebulizer, and formulation 
with an aerosolizing agent. 

In a specific embodiment, it may be desirable to administer the pharmaceutical 
compounds or compositions of the invention locally to the area in need of treatment; this may 
be achieved by, for example, and hot by way of lirnitatiori, local infusion during surgery, 

20 topical application, e.g., in conjunction with a wound dressing after surgery, by injection, by 
means of a catheter, by means of a suppository, or by means of an implant, said implant 
being of a porous, non-poroiis, or gelatinous material, including merribranes, such as'sialastic 
membranes, or fibers. Preferably, when administering a protein, including an antibody, of 
the invention, care must be taken to use materials to which the protein does not abisorb. 

25 In another embodiment, the compound or composition can be delivered in a vesicle, 

in particular a liposome (see Langer, Science 249:1527-1533 (1990); Treat et al., in 
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/ , Liposomes in the Therapy of Infectious Disease and Cancer, Lopez-Berestein and Fidler 
(eds.), Lissy Nevy .York, pp, 353- 365 (1989); Lopez-Berestein, ibid., pp. 317-327; see 
: ' generally ibid.) ^ . i . , . ^ , , . 

In yet another embodiment, the compound or composition can be delivered in a 
. 5 controlled release system. In .one embodiment, a pump may be used (see Langer, supra; 
Seftpn, CRG Crit. Ref. Biomed, Eng. 14:201 (1987); Buchwald et al., Surgery 88:507 (1980); 
Saudek et al., N. Engl. J. Med. 32L574 (1989)). In another embodiment, polymeric 
materials can bem used (see Medical Applications of Controlled Release, Langer and Wise 
(eds.), CRC Pres., Boca Raton, Florida (1974); Controlled Drug Bioavailability, Drug 

,10 Product Design and Performance, Smolen and Ball (eds.), Wiley, ^4ew York (1984); Ranger 
and Peppas, J., Macromol. Sci. Rev. Macrpmol. Chem. 23:61 (1983); see also Levy et al., 

. , Science 228:190 (1985); .During et al,, Ann. Neurol. 25:351 (1989); Howard et al., 
J.Neurosurg. 7 1 : 105 (1989)). In yet another embodiment, a controlled release system can be 
placed in proximity of the therapeutic target, i.e., the. brain, thus requiring only a fraction of 

.15 the systemic dose (see, e.g., Goodson, in Medical Applications of Controlled Release, supra, 
vol. 2, pp. 115-138(1984)). . , 

Other controlled release systems are discussed in the review by Langer (Science 

249:1527-1533(1990)). ^ _ , 

In a specific embodiment where the compound of the invention is a nucleic acid 

20 encoding a protein, the nucleic acid can be administered in vivo to promote expression of its 
encoded protein, by constructing it as part of an appropriate nucleic acid expression vector 
and administering it so that it becomes intracellular, e.g., by use of a retroviral vector (see 
U.S. Patent No. 4,980,286), or by direct injection, or.by use of microparticle bombardment 
(e.g., a gene gun; Biolistic, Dupont), or coating with lipids or cell-surface receptors or 

25 transfecting agents, or by administering it in linkage to a hom^obox- like peptide which is 
known to enter the nucleus .(see eig., Joliot et al., Proc. Nad. Acad. Sci. USA 88:1864-1868 
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(1991)), etc. Alternatively, a nucleic acid can be introduced intracellularly and incorporated 
within host cell DNA for expression, by homologous recombination. 

The present invention also provides pharrriaceutical compositions. Such compositions 
comprise a therapeutically effective amount of a^- compound, and a pharmaceutically 

5 acceptable carrier. In a specific embodiment, the term "phanriaceutically acceptable" means 
approved by a regulatory agency of the Federal or a state government or listed in the U.S. 
Pharmacopeia or other generally recognized pharmacopeia for use ' in ^animals, and more 
particularly in humans. The term "carrier" refers to a diluent, adjuvant, 'excipient^ or vehicle 
with which the therapeutic is administered. Such pharmaceutical carriers can be sterile 

10 liquids, such as water and oils, including those of petroleum, animal, vegetable or synthetic 
origin, such as peanut oil, soybean'oil; mineral oil, sesame oil and the like. - Water is a 
preferred carrier when the phahnaceutical composition is administered intravenously. Saline 
solutions and aqueous dextrose and glycerol solutions can also be employed as liquid 
carriers, particularly for injectable solutions.' Suitable • pharmaceutical excipients include 

15 starch, glucose; lactose, sucrose, gelatin', malt, rice, flour, chalk. Silica gel, sodium stearate, 
' glycerol monostearate, talc, sodium chloride, dried skim milkv jglycerol, propylene, glycol, 
water, ethanbl and the like. The composition, if desired; can also contain minor amounts of 
* Wetting or emulsifying agents, or pH buffering agents.-^ These compositions can take the form 
of solutions, suspensionsremulsioh, tablets', piHs, capsules, powders, siistained-release 

20 formulations and the' like: The composition can be formulated as a suppository, with 
traditional binders and carriers such as triglycerides. Oral forrhulatioh can include standard 
carriers'siich as pharmaceutical grades of nciannitol, lactose, starch, magnesium stearate, 
sodium saccharine, cellulose, magnesium carbonate, etc. Examples of suitable 
pharmaceutical carriers are described ih "Remington's Pharmaceutical Sciences" by E.W. 

25 Martin; Such compositions will contain a therapeutically effective amount of the compound, 
preferably in purified form, together with a suitable amount of carrier so as to provide the 
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, , form for proper administratipn to the patient. The formulation should suit the mode of 
r administration. : n. ; . j 

• . In/a preferred embodinient,:the,composition is fonnulated in accordance with routine 

procedures as a pharmaceutical composition adapted for; intravenous administration to 
5: human beings.? Typically, compositions for intravenous administration are solutions in sterile 
; .v isotonic aqueous buffer. Where necessary, the composition may also include a solubilizing 
agent arid a local anesthe^tic such as lignocainevto. ease pain at the s|ite of the injection. 
Generally, the ingredients, are supplied either separately or mixed together in unit dosage 
\- form, for example, as a dry lyophilized poyvder or water free concentrate in a hermetically 
,10 sealed container such as an ampoule, or sachette indicating the quantity of; active agent. 
, Where the composition is to be administered by infusion, it can be dispensed with an 
infusion bottle containing sterHe pharmaceutical, grade water or saline. . Where the 
; ; ' composition is adn^inistered by:injection,,an an^poule of steril^^ for injection or saline 

.can be provided so that the ingredients may be mixed; prior to ad 
;:15 . The compounds, of the invention can be formulated ; as; neutral forms. 

: v; Pharmaceutically acceptable, salts. include those fprnied wit^i aniqns su,cb as those derived 
? : . from hydrpchlorici phosphoric, acetic, oxalic, tartaric acids, e;^^^^ with 
■ . cations such as , those derived, from- sodium, .potassiurn^ amrnpnium, calcium, ferric 

hydroxides, isopropylaniine, triethylaniine, 2-ethylamino ethanol, histidine, procaine, etc. 
20 : ;The amount of the compound, of the invention which will be effective in the 

treatment,, inhibition; and prevention of a disease or. disprder: associated with aberrant 
v: expression and/or activity of a polypeptide of the invention, can \)c deterrnined^by standard 

7 clinical techniques. In addition, in, vitro assays may optipnally. be employed to help identify 
optimal dosage ranges. The precise dose .to be employed in the formulation will also depend 
25 on the, route of administration, and the seriousness of the disease or disorder, and should be 
decided according to. the judgment of the practitioner and each patient's circumstances. 
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Effective doses may be extrapolated from dose^response curves derived frorn in vitro or 
animal model test systems. ^ " . . / . ; v 

For antibodies, the dosage administered to a patient is typically 0.1 mg/kg to 100 
mg/kg of the patient's body weight. Preferably, the dosage administered to a patient is 

5 between 0. 1 mg/kg knd 20 mg/kg of the patient's body weight, more preferably 1 mg/kg to 
10 mg/kg of the patient's body weight.^ Generailiy, Human antibodies have a longer half-life 
within the human body than antibodies from other species due to the immune response to the 
foreign polypeptides. Thus, lowei- dosages of human antibodies and less frequent 
administration is often possible. Further, the dosage and frequency of administration of 

10 antibodies of the invention may be reduced by enhancing uptake and tissue penetration (e.g., 
into the brain) of the antibodies by' mo'difications such as, for example, lipidation. ' ' 

The invention also provides a pharnriac^utical pack or kit comprising one or more 
containers filled with one or more of the ingredients of the pharmaceutical compositions of 
the invention. Optionally associated with such' cdntainer(s) can be a notice in the form 

15 ' pirescribed by a goverrimental agency reguliating the manufacture, use or sale of 
" pharmaceuticals' or 'bioloigicai products, which notice reflects approval by the agency of 
manufacture, use or sale for human administration: ' 

Diagnosis and Imaging ^ 

20 Labeled antibodiies,'and derivatives and Analogs thereof, which Specifically bind to a 

polypeptide of interest can be used for diagnostic purposes to detect/diagnose, or monitor 
diseases, disorders, and/or bbnditions associated with the aberrant expression and/or activity 
of a polypeptide of the invention. The invention provides for the detection of aberrant 
expression of a polypeptide of interest, cohiprising (a) assaying the expression of the 

25 polypeptide of interest in cells or body fluid of an individual using one or more antibodies 
specific to the polypeptide interest and (b) comparing the level of gene expression with a 
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Standard gene expression leyeil^, vvhpreby an increase or decrease in the assayed polypeptide 
gene expression level compared to the standard expression leyel is indicative of aberrant 
expression. . ^.^^i'-o ■ [.jv^.. ' ...... 

The invention prpvideS;^ diagnostic assay for diagnosing a disorder, comprising (a) 
assaying the expression, of the polypeptide of interest in.cells or body fluid of an individual 
using one or mora antibpdies specific to the polypeptide interest an(l (b) comparing the level 
of gene expression .with a standard gene. express;^ level, whereby an increase or decrease in 
the assayed polypeptide gene expressipn level compared to the. standard expression level is 
• indicative of a particular disorder. With respect jto cancer, the presence of a relati vely high 
amount of transcript in biopsied tissue frprn. an individual may indicate a predisposition for 
the development of the diseasci or may proyiide a means for detecting the disease prior to the 
, appearance qf actual clinical symptoms.. A. more definitive djagnp^sis of this type may allow 
health professionals tq emf^oy pr^yentatiye,, measures or .^ggres^i earlier thereby 

preventing the develppmpnt or furtl)er progression of^ the. can^^^ . . . 

Antibodies of the invention^ can bo used to assay protein levels in a biological sample 
ysing.classical immynohistolpgical method^. knpvyn to ;those ,of skill in the art (e.g., see 
Jalkanen, et aL, J. Cell. Biol. 101:976-985 .(1?§5); Balkan et al., Jf. Cell . Biol. 105:3087- 
3096 (1987)). Other antibody-based methods useful for detecting protein gene. expression 
include immunoassays, such as the enzyme linked immunosorbent ^ssay (ELISA) and the 
radioimmunoassay (RIA). Suitable aijjibody assayjabels are known in the art and include 
enzyme labels, such as, glucose oxidase; .radioisotopes, such as iodine (1251, 1211), carbon 
(14C), sulfur (35S), tritium (3H), indium (1 121n), and technetium (99Tc); luminescent labels, 
such as luminpl; and fluorescent labels, suph as fluorescein and, rhodamine, and biotin. 

One aspec,t of the invention is the .detection and diagnosis of a disease or disorder 
associated vyith aberrant expression of a polypeptide of interest in an animal, preferably a 
mammal and most preferably, a human. In one embodiment, diagnosis comprises: a) 
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administering (for example, parenterall^', subcutaneously, or intraperitoneally):to a subject an 
effective amount of a labeled molecule which-specifically binds to the polypeptide of 
interest; b) waiting for a time interval following the ad ministering for permitting the labeled 
molecule to preferentially concentrate at sites in the subject where the polypeptide is 

5 expressed (and for unbound labeled molecule to' be cleared to background level); c) 
determining background level; and d) detecting the labeled molecule in the subject, such that 
detection of labeled molecule above the background leyel indicates that the subject has a 
particular disease or disorder associated with aberrant expression of the polypeptide of 
interest. Background level can be determined by various methods including, comparing the 

10 amount of labeled molecule detected to a standard value previously determined for a 
particular systeni. ' ' ' ; 

It will be understood in the art that the size of the subject and the imaging system used 
will determine the quantity of inlagirig moiety needed to produce diagnostic images. In the 
case of a radioisotope moiety, for a hunian subject; the quantity of radioactivity injected will 

15 normally range from about? to 20 millicuries of 99mTc. The labeled antibody or antibody 
fragment will then preferentiially accumulate at the location of cells which contain the 
specific protein. In vivo tumor imaging is described in S.W. Burchiel et aL, 
"Immunopharmacokinetics of Radiolabeled Antibodies and Their Fragments." (Chapter 13 
in Tumor Imaging: The Radiochemical Detection of Cancer, S.W. Burchiel and B. A. 

20 Rhodes, eds., Massdn Publishing Inc. (19'82). ' ; : ^ . . 

Depending on several variables.iincluding the type of label used and the mode of 
administration, the tinie interval following the administration for permitting the labeled 
molecule to preferentially concentrate at sites in, the subject and for unbound labeled 
molecule to be cleared to background level is 6 to 48 hours or 6 to 24 hours or 6 to 12 hours. 

25 In another embodiment the time interval following administration is 5 to 20 days or 5 to 10 
days. ' • * ' • • ■ 
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: In an embodiment, nfionitoriag of the disease or disorder is carried out by repeating 
' the^ method for diagnosing tfe.djsease; or disease,. for- examplte, one month after initial 
diagnosis, six months after iniUaMiagn0sis, one year after initial diagn 

^ ; Presence of the labeled molecule can be detected in the patient using methods known 
5 in the art for in vivo scanning., [These .methods depend upon the type of label, used. Skilled 
artisans will be able to. determine the appropriate method for detecting a particular label. 
Methods and devices.thatmay ^ei used: ia the diagnostic methods of the invention include, but 
' • are not limited to, computed tomography.;<GT), whole body scan such as position emission 

tomography (PET), magnetic resonance imaging (MRfi), and sonography. 
. 10 . : In a specific embodiment, the molecule is labeled vyith a radioisotope and is detected 
in the patient using a radiation responsive surgical instrument (Thurston et aL, U.S. Patent 
No. 5,441,050). Iff; another embodiment,, the molecule; is .labeled with, a fluorescent 
compound and is detected in the patient using a fluorescence responsive scanning instrument. 
In another embodiment, the molecule is labeled with a positron emitting metaf and is detected 
15^ in the patent using positroh enrtission-tomography,. In yet^another, embodiment, the molecule 
■ js labeled with a.paramagnetic label,^nd is debtee ted; in a patient using magnetic resonance 
>> imaging (MRl). t* --^ : . ^ -y/ ,! 

Kits . .;v . \' vri:^:.'^ V if"- 

20 The present invention provides kits that can be used in the. above rnethods. In one 

embodiment, a kit comprises; an. antibody of the invention, preferably a purified antibody, in 
one or more containers.^ In a specific embodiment, the, kits of the present inventionicontain a 
substantially isolated polypeptide con^pfising an^ epitope which; is specifically 
immunoreactive with an antibody included in the kit. , ^referablyv the kits of the present 

25 invention further comprise a control antibody which dqep not react with the polypeptide of 
interest. In another specific embodiment, the kits of the present invention contain a means 
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for detecting the binding of an^antibody to a polypeptide of interest (e.g., the antibody may be 
conjugated to a detectable subsltrate such as a fluoreScerit coriipound/an enzymatic; substrate, 
a radioactive compound or a luniinescent compound^ or a second antibody which recognizes 
the first antibody may be conjugated to a detectable substrate). - 

5 lii another specific embodiment of the present invention, the kit is a diagnostic kit for 

use in screening serum cbntairiing antibodies specific against proliferative and/or cancerous 
polynucleotiiles anid polypeptides. Such' a kit may include a control antibody that does not 
react with the polypeptide of iiiteres^t. Such a kit may include a substantially isolated 
polypeptide antigen compiisirig an epitope whicK is' specifically immuiioreactive with at least 

10 one and -polypeptide antigen antibody. Further, such a kit includes means for detecting the 
binding of said antibody to thfe antigen (e^g., the antibody may be conjugated to a fluorescent 
compound such as fludreisc^in or rhodamirie which can be detected by flow cytometry). In 
specific embodiments^ the kit may 'include a recombinantly produced or chemically 
synthesized polypeptide aatig^n: The polypeptide antigen of the kit may iaiso be attached to a 

15 solid support. 

' In ^ mbre specific embodiniferit the detecting means of the above-described kit 

includes a solid support to Which said poly p^^^ is attached. Such a kit may also 

include a non-attached reporter-labeled anti-human antibody. In this embodiment, binding of 
the antibody to the polypeptide antigen can be detected by binding of the said reporter- 

20 labeled antibody! ^' ' * 

In an additioriarenrtbodiment, the invention includes a diagnostic kit for use in 
screening serum containing antigens of the polypeptide of the invention. The diagnostic kit 
includes a substantially isolated antibody specifically immunoreactive with polypeptide or 
polynucleotide antigens, and means for detecting the binding of the polynucleotide or 

25 polypeptide antigen to the antibody. In one embodiment, the antibody is attached to a solid 
support. In a specific embodiment, the antibody may be a monoclonal antibody. The 
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:i detecting means of the .kit< jpay. include monoclonal antibody. 

: ' Alternatively, or in addition,, tl\e,^etect may include a labeled, comjieting antigen. 

; ' / In one diagnostic, copjlgi^rAtion,, test serum iS; reacted with a solid phase reagent 
having a surface-bound aptigen ob^t^ined by the methods of the present invention. After 
5 binding with specific antig€ii>,.a.ntibpdY, to the reagent and removing unbound serum 
components by washing,,the reagent, is reacted with reporter-labeled an ti -human antibody to 
: bind reporter tothe reagent in p^'oportion itp the amount. of bound anti-antigen , antibody on the 
solid support. The feagent is again washed to renrfoye unbo^nd labeled antibody, and the 
I amount of reporter assc^iated with .the -reagent is determj^njed. Typically, ^the reporter is an 
10 , : enzyme, which is dietected by incubating) the. solid pliase, in the presence of a suitable 
7 , nqorometrip, luminescent or color^^^ _ 

, The solid surface reagent in the abo^e assay is prgpared by known techniques for 
i . attaching protein material to solid support jnaterial, sjuch a§ polynieric beads, dip sticks, 96- 
- ; . well plate or filter material,; These attachment method^ generally include non-specific 
15 adsorption of the protein to the support or covalent attachment of the protein, typically 
) . through a free amine, grpup,, to a^.chemica support, such as an 

activated carboxyl, hydroxy), jOr a|jdehyd,e groiipj. Aljt^rpatively, streptayidin coated, plates can 
/ be use(| in conjunction with hiotinyla^^^ . . _ ; . ^ 

Thus, the invention provides jai[^,^ssa^^^^ 
20 method. The kit generally includes a support with surface- bound recombinant antigens, and a 
reporter-labeled anti-hunian.antibody for detecting surffijce-bqund anti-antigen antibody. 



Uses of the Polynucleotides 
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Each of the poiynuclieotildes identified herein can be used in numerous ways as 
reagents: The fdllpwing description should *be' considered exemplary and utilizes known 
techniques. v : : . ^ . 

The polynucleotides of the present invention are useful for chromosome 

5 identification. There exists an ongoing need to identify new chromosome markers, since few 
chromosome marking reagents, based on actual isequence data (repeat polymorphisms), are 
presently available. Each sequence is specifically targeted to and can hybridize with a 
particular location on an individual human chromosome, thus each polynucleotide of the 
present invention can routinely be used as a chromosome marker using techniques known in 

10 ' the art. . ' ' ' ' ' . • . ^ ^ ■ ;. 

Briefly, sequences can be mapped to chromosomes by preparing PGR primers 
(preferably at least 15 bp (e.g., 15-25 bp) from the sequences shown in SEQ ID NO:X. 
Primeris can bptiorially be selected using computer analysis so that primers do not span more 
than one predicted exon iii the genomic DNA. These primers irt then used for PGR 

15 screening of somatic cell hybrids containing individual human chromosomes. Only those 
hybrids containing the human gene corresponding to SEQ ID NO:X will yield an amplified 
fragment: ^ t-. ^ . ■ • ^ 

Similarly, somatic' hybrids provide^ ^a rapid method of PGR mapping the 
polynucleotides to particular chromosomes. Three or more clones can be assigned per day 

20 using a single thernnal cycler. Moreover, sublocdlization of the polynucleotides can be 
achieved with panels of specific chrombsome fragments. Other gene mapping strategies that 
can be used include in situ' hybridization, prescreening with labeled flow-sorted 
chromosomes, preselection by hybridization to construct chromosome specific-cDNA 
libraries, and computer mapping techniques (See; e:g., Shuler, Trends Biotechnol 16:456-459 

25 (1998) which is hereby incorporated by reference in its entirety). 
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: : Precise chromosomal Ipeation^ofi the. poly nupl^^^^ be achieved using 

fluorescence /in: fitu hybridjzatio^ of mptaphase chromosomal spread. This 

technique uses polynucleotides as short as 500 or 600 bases; however, polynucleotides 2,000- 
4,000 bp are preferred. For a review o;f this technique, see Verma et al., "Human 
5 Chromosomes: a Manual of Basic Tephniques," Pergamon Press, New York ( 1 988). 

, For chrpmosome mapping, the polynucleotide;^ can be used individually (to mark a 
single chrompspme or a^ingle jsite.on^that chromosome) or in panels (for marking multiple 
sites and/pr multiple chrpnriosomes). , , , , ; ^ , 

.o;! Thus, the present invention also prpv-ii^es a mjethpd for chromospma! localization 
10 which involves (a) preparing PGR primers from the polynucleotide sequences in Table I and 
i SEQ.ip NO:X and (b) screening soniatic cell,hybrids containing individual^ chromosomes, 
f. ^ ^. The polynucleotides pf the presieni; invcntipn wpuld likewise be useful for radiation 
hybrid mapping, HAPPY mapping, and Jon^ rang,e restriction mapping. For a review of these 
^ techniques and, others known, in the art, see, e.g. Dear, "Genome Mapping: A practical 
15: Apprpach,'' ItlUPres^ at p;cfprd^^ J .Mol. Med. 

;M. ... 77:691-694 (;1999)^ I^acia;et al.,. Mol.^.Psyc^^^^ Herrjck et al.. 

Chromosome Res. 7:409-423 (1999); Hamilton et al., Methods Cell Biol. 62:265-280 (2000); 
:^ and/or Ott, J. Hered, 90:68-70 (1999) each^ of which is hereb);, incorporated by reference in its 

e': ■ \entirety. J. u;r:--;r. ,>;• 

'20. ^ . OacC; a pol,ynucleoti.de has ;been.mapped.;to a p^^cise chromosomal location, the 
physicaLposition of the polynucleotide can be used ip. linkage Linkage, analysis 

4 establishes coijiheritance between a chromosomal location and. presentation pf a particular 

K . disease. (Disease mapping data ,are^ found, for example, in V. 

Inheritance in Man (available on line, through Johns Hopkins University Welch Medical 
25 Library).) Assuming 1 megabase mapping resolution and one gene per 20 kb, a cDNA 
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precisely localized to a chromosomal region associated with the disease could be one of 50- 
500 potential causative geriel . > • :< : . , ; : 

Thus, once coinheritance' is established, differences in a polynucleotide of the 
invention and the corresponding gene between affected and unaffected individuals can be 
5 examined. First, visible structural alterations in the chromosomes, such as deletions or 
translocations, are examined in chromosome spreads or by PGR. If no structural alterations 
exist, the presence of point mutations are ascertained. .Mutations observed in some or all 
affected individuals, but hot in normal individuals, indicates that the mutation may cause the 
disease. However, complete sequencing of the polypeptide and the corresponding gene from 
10 several normal individuals is required- to distinguish the mutation from a polymorphism. If a 
new pbtymorphism is identified, this polymorphic polypeptide can be used for further; linkage 
• analysis, " 'i : .ii .- ■ , . ; ■ : . • . ■ ..r 

Furtherniore, increased or decreased expression of the gene in affected individuals as 
compared to unaffected; individuals can be assessed using the polynucleotides of the 
15 invention. \A:ny of these' alterations (altered expression, ^chromosomal rearrangement, or 
mutation)can be used as a diagnostic or prognostic marker:^: - '^ v - 

Thus, the invention also provides a' diagnostic method useful during diagnosis of a 
disorder, involving rneisiiring the expression level of polynuGledlides of the present 
invention in cells or body fluid from ah individual and comparing the measured gene 
20 expression level with a standard leVel of polynucleotide expression level, whereby an 
increase or decrease in the gene expression level compared to the standard is indicative of a 
disorder. ' - , - / . : . . 

In still another embodiment, the invention iticliides a kit for Analyzing samples for the 
presence of prolifei-ative and/or cancerous polynucleotides derived from a test subject. In a 
25 general embodiment, the kit includes at least one polynucleotide probe containing a 
nucleotide sequence' that will specifically hybridize with a polynucleotide of the invention 



BNSOOCIO: <WO 0070076A1J_> 



WO! 00/70076 



;PCT/US00/13504 



• v 127 

and a suitable container. In a specific erribodimentv the^kit includes two polynucleotide probes 
defining an internal region of the polynucleotide of the invention, where each probe has one 
strand containing a 3rmerr!endrint^rnal; to the region. In a further embodiment, the probes 
may be useful as primers for ipolymerase ch^in reaction amplification. 

Where a diagnosis of a related disorder, including, for example, diagnosis of a tumor, 
has iaiready been madfi according toxonve;ntional methods, the present invention is useful as 
a prognostic indicator,, whereby patients j^xhibiting esnhanced or depressed polynucleotide of 
the invention -expression, wiU experience, ^.^ clinical outcome relative to, patients 

expressing the gene ata level nearer the standard jeyeL - ^ - 

; By "measuring the expression leyel^of. pojynucjeotides of the invention"^ is intended 
qualitatively or quantitatively measuring or estimating the level of the polypeptide of the 
invention or the level of the mRNA encoding the polypeptide of the invention in a first 
'biological sample either directlj^ (e.g^, by, determining or estiniating absolute protein level or 
mRNA ievjel) or relati.Y.ejy (ej.g;, by coqiparing^^ t^ or mRNA Ieyel in a 

second biological sanipje),;r Preferably,. ;th?; P^^ kvel.or mRtSA level in.jthe first 

biological sample is measured priestLmatQd ^nd co.rnparejd tq a standard polypeptide Jevel or 
mRNA^Ievel, tbe.standard beijig. taken^from^ second biolpgical sample obtained from an 
.individual not shaving vtheirelatj^^^ determined by averaging levels from a 

population of individuals nptjhaying>a;rer^^ be appreciated in, the art, 

once a standard polypeptide level or rnRNA level, isr known, itxan; be used repeatedly as a 
standard for comparison. , , ^ : , • , . ^ , 

By "biological sample" is intended any biological sample obtained from an individual, 
body fluid, cell line, tissue culture, qr other source which contains polypeptide of the present 
invention or the corresponding mRJ^JAv As indicatejd, biological samples include body fluids 
(such as semen, lymph, sera^ pls^sma, urine, synovial. fluid and spinal fluid), which contain the 
polypeptide of the present invention,..and tissue sources found to express the. polypeptide of 
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the present invention. Methods for obtaining tissue bio(3sies and body fluids from mammals 
are well known in the art. Where the biological samplie is to include mRNA, a tissue biopsy 
is the preferred source. - - < ^ ^ ' < : • 

The method(s) provided above may preferiiably be applied in a diagnostic method 

5 and/or kits in which polynucleotides and/or polypeptides of the invention are attached to a 
solid support: In one exemplary method; the support may be a "gene chip" or a "biological 
chip" as described in US Patents 5,837,832, 5,'874;219, and 5,856,174. Further, such a gene 
chip with polynucleotides of the invention attached may be used to identify polymorphisms 
between the isolated polynucleotide sequences of the invention, with polynucleotides isolated 

10 from a test subject. The knowledge of 'such poly rhorphisms (i.e. their location, as well as, 
their existence) would be beneficial in identifying disease loci for many disorders, such as for 
example, in neural disorders, immune system disorders, muscular disorders, reproductive 
disorders, gastrointestinal disorders, pulmonary disiorders," cardiovascular disorders, renal 
disorders, proliferati ve disorders, and/or cancerous diseases and conditions. Such a method is 

15 described in US Patents' 5,858,659 and 5;856,i04.' The US^ Patents referenced supra are 
hereby incoiporated by reference in their entirety herein. ' . > 

' - The present invention encohipasses piolynucleotides of the present invention that are 
chemically synthesized; or reproduced as peptide nucleic acids (PNA), or according to other 
methods known in the' art. The use of PN As would serve as the preferred form if the 

20 polynucleotides of the invention are incorporated onto a solid support, or gene chip. For the 
purposes of the present invention, a peptide nucleic acid (PNA) is a polyamide type of DNA 
analog and the mdnomeric units for adenine, guanine, thymine and cytosine are available 
commercially (Perceptive Biosystems). Certain components of DNA, such as phosphorus, 
phosphorus oxides, or deoxyribose derivatives, are not present in PNAs. As disclosed by P. 

25 E, Nielsen, M. Egholm, R. H. Berg and O. Buchardt, Science 254, 1497 (1991); and M. 
Egholm, O. Buchardt, LChristensen, C, Behrens, S. M. Freier, D. A. Driver, R. H. Berg, S. 
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K. Kilti, B.: Norden, and P.^ Nielsem Nature 365, '666 (1993), PNAs bind specifically and 
tightly to complementary DN A strands and are not degraded by nucleases, in fact, PNA binds 
more strongly to DNA than DNA itself does. This is probably because there is no 
electrostatic repulsion between :the; two strands, and also the polyaimide backbone is more 
5 ^ flexible. Because of this. PNA/DNA ; duplexes bind under a wider range of stringency 
conditions than DNA/DNA duplexes, making it easier to. perform multiplex hybridization. 
Smaller probes c^n be used than >vith DNA due to the strong binding, in addition, it is more 
- ! likely that single baise misnriatches can b^^ detjermined \yith PNA/DNA hybridization because 
: a single mismatch in a PNA/DNAflS-nier lawers the melting point (T.sub.m) by 8*^-20** Q 
'10, - vs. 4**- 16^ C for the DNA/DNA JS-mer duplex. Alsja, the jabs^nce of. charge groups in PNA 
; ! means, that hybridization can be done at low ionic strengths ajid: reduce possible interference 
; by, salt during the analysis. , ; , . n : , . .. :ov::> ' - :■ \, ■ 

: , The present In ventiQn< ha ye uses which; inclu^ie;, ibutaje not limited, to,, detecting 
cancer in marmnals. In, particular the invention jSfU^efirf,duriir»g diagnosis of pathological cell 
.15 proliferative n^qplasias which include; but are norlirnjted toir.acute myelogenous leukemias 
including acute monocytic le;uXci^ifa,;a<;(Ute myelpW^tstie.jeiikemi acute prornyelocytic 
leukemia, acute ;myelomonocytic leukemic, acute eryth^^^^ 
leukemia, and acute undiffere;iti2(,t^^ 

including chronic myelpmanocytic/leukemia.xhronic grannlocyU^ leukemia,, etc. Preferred 
20 mammals include monkeys, .apes^ pa^ts, dogs, cpvsfs^. pigs, horses, rabbitS; and humans. 
Particularly preferred ^re:humans. ; = ;t , . , , . . . \ 

Pathological cell, proliferative disprders are often associated with .inappropriate 
activation of proto-oncogejies.r;(Ge!mann,;E. P. et aL. VThe Etiology of Acute Leukemia: 
: ' Molecular Genetics and Viral, Qncology," in .Neoplastic Diseases of the Blood, Vol 1., 
25 \yiernik, P. H. et al. eds.,..l6lTl82 (1985)). Neoplasias are now believed to result from the 
qualitative alteration of a noqnal cellular gene product, or from, the quantitative modification 
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of jgene expression by insertion intb the chromosome df-^a viral sequence, by. chromosomal 
translocation of a gene to a morie actively transcribed region, or by some other mechanism. 
(Geimann et aL, supra) It is likely that mutated or altered expression of specific genes is 
involved in the pathogenesis of some leukemias,' among other tissues and cell types. 

5 (Geimann et al., siipra) Indeed, the human counterparts of the oncogenes involved in some 
animal neoplaisias have been amplified or translocated in some cases of human leukemia and 
carcinoma. (Geimann et al., supra) ^ ^ * "<'"■ o 

For example; c-myc expression is higlily amplified in the non-lymphocytic leukemia 
cell line HL-60. When HL-60 cells are chemically induced to stop proliferation, the level of 

10 c-myc is found to be downregulated. '(International Publication Number WO 91/15580). 
However; it has been shown that exposure of HL-60 cells to a DNA construct that is 
cohiplemehtary to the 5' end of c-niyc or d-myb blocks translation of the corresponding 
mRNAs which downreguliates' expression of the c-myc of c-myb proteins and causes arrest of 
cell proliferation and differentiation of the treated cells. (International Publication Number 

15 WO91/l5580; Wickstrom et al.; Pr6c: Natl; Acad. Sci.= '85:^ (1988); Anfossi et al., Prdc. 
NatlJ'Acad. Sci. 86:3379 (1989)): However, the skilled artisan would appreciate the present 
ihventiori's usefulness is not be -limited ^ to" treatmerit^^^ disorders of 

hematopoietic cells and tissues, in light of the numerous cells a[nd cell types of varying 
origins which are known to exhibit proliferative phenotypes. 

20 ' • ' In addition to the foregoing, a polynucleotide of the present invention can be used to 
control gene expressidn through triple helix formation or through antisense DNA or RNA. 
Antisense techniques are discussed, for example,' in Okaho,' J. Neurochem. 56: 560 (1991); 
"Oligodeoxynucleotides as Antisense Inhibitors of Gene iExpression, CRC Press; Boca Raton, 
FL (1988). Triple helix formation is discussed in- for instance Lee et al.. Nucleic Acids 

25 Research 6: '3073 (1979); Cooney et al., Science 241: 456 (1988); and Dervan et al., Science 
251: 1360 (1991). Both methods rely on binding of the polynucleotide to a complementary 
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2Q to 40 bases in length an4iCom^plementary to either the regjon of the gene involved in 
transcription (triple helix; - see .Leeiet al., Nucl. Acids Res. 6;3073 (1979); Cooney et aL, 
Science 241:456 (1988); and. Dervanret.al.,, Science 251:1360 (1991) ) or to the mRNA itself 
5 , (antisense - Okano, J. Neurochem., 5,6:560; (1991); Oligqdeoxy-nucleotides as Antisense 
Inhibitors of Gene Expression, CRG. Press, Boca Raton^ FL (1988).) Triple helix formation 
optimally results in a shut-off of RNA transcription fro;ii DNA, while antisense RNA 
hybridization blocks translation of an niRNA molecule into pqlypeptide. The oligonucleotide 
< ■ de$cribedabove can also be delivered to cells ^uchjthat the antjsense RNA or DNA may be' 
10 \ iexpressed in. vivo, to inhibit production of polypeptidei of the pre^sent invention antigens. Both 
( techniques are effective . in model: systems, and the, information disclosed herein can be used 
: : - to design antisense or triple he:lix. pQlynucIeotides,-in an effort to treat disease, and in 
particular, for the, treatment of proliferative diseases and/or conditi^^ , ; ' 

: Polynucleotides of , the present invention are also useful gene, therapy. On^ goal of 
15 gene therapy is.to insert.a normal gene; into an^organism having a defecttye gene, in an effort 
• to;correct the;geneti,c defect; The polynucleotides,; disclosed in the.presetit.inventipn^offer a 
, means of targeting such genetic,defects in(a highly accurate manner. Another goal is to insert 
a new. gene that was.not present/in the hpsti genome, thereby producing a new trait in the host 

.^Cell. ^.^Vt,. . ..... J. , ^ , , ^ ^ 

20 ^ The polynucleotidesiare also useful fpr identifying,i,ndiyiduals from minute biological 

samples. The United States military,. for example, is,,considering the use of restriction 
fragment length polymorphism (RFLP): for identification of its perspnneL In this technique, 
an individual's genomic DNA is. digested with , one or more restriction enzymes, and probed 
on a Southern blot to yield ^unique, bands for identifying personnel. This method does not 

25. suffer from the current limitations of "Dog Tags" which caa be lost; switched, or stolen, 
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making positive identification difficult The jiblynucleotidesbf the present invention can be 
used as additional DNA markers for RFLP. ' .f- 

The polynucleotides of the jjresent invehtioh caii also be used as an alternative to 
RFLP, by deternfiihirig the actual basie-by-base DNA sequence of selected 'portions of an 
5 individual's genome. These sequences can be used to prepare PGR primers fCr amplifying 
and isolating such selected DNA, which can then be sequenced; Using this technique, 
individuals can be identified because each* ihdiViduar will have a uriique 'set of DNA 
sequences. Once an uniiqiie ID' database is established for dh individual, positive 
identification of that individual, living 6r dead, can be made from extremely small tissue 

10 SanipleS. " . , > - . ; : -f . 

Forensic biology also benefits fronri' using DNA-based identification techniques as 
disclosed herein. DNA sequences taken from very small biological samples such as tissues, 
e.g., hair or'skin, or body fluids, e.g., blood,' saliva, seirieh, synovial fluid, arhiiiotic fluid, 
breast milk, lymph, pulmonary sputum or surfactant, lirine, fecal matter, etc., can be 

15 amplified using PCR. In one prior s(rt technique gene sequences amplified from 
■ polymorphic loci, such as DQa clas's M HLA gene;' are lis^cl in forensic biology to identify 
individuals. (ErlicK, H., PGR Tefchhology, Frebiriain ^^hd Go. (1992).) ' Orice these specific 
pbtymbrphic loci are Amplified, they are digested with ^6he or more restriction' enzymes, 
yielding an identifying set of bands on a Southern blot probed with DNA corresponding to 

20 the DQa class If HLA gene. Similarly, jjdly nucleotides of the present invention can be used 
as polymorphic markers for iforensic purposes. ' " 

There is alsb'a need for reagents capable of identifying the source of a particular 
tissue. Such need arises, for example, in forehsics^wheh presented with tissue of unknown 
origin. Appropriate reagents" can comprise, for example, DNA probes or primers prepared 

25 from the sequences of the present invention. Panels of siich reagents can identify tissue by 
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stpeciCsS and/pr by organ type., I^^^ these reagents can be used to screen tissue 

cultures for contamination. - > , ' - . 

- Th^ polynucleotides of , the present ipyentipn are also useful as hybridization probes 
for differential, identificatipn of >the tissue(s) or cell type(s) present jn a biological, sample. 
5. , Similarly, polypeptides and antibtodies directed to polypeptides of the present invention are 
; ^ useful to provide immunological . probes, for differential identification of the tissue(s) (e.g., 
immunohistochemistry;assAys) or cell ,type(s) (e.g., immunocytochemistry. assays). In 
addition, fjor a number of, disorders of the aboye tissues pr cells, significantly higher or lower 
levels of gene, expression of J;he polynucleotides/polypeptides of the present invention may be 
10 detected in certain tissues (e.g., tissues expressing polypeptides and/or polynucleotides of the 
, present, invention.and/or cancerous and/or w fluids (e.g.^ serum, 

plasma, urine, synovial: fluid or spinal fluid) taken frpr^ an individual having such a disorder, 
• ; . relative to a "standard" gene expression; levej, i.e., the expression level (in healthy tissue from 
; an individual not having the disorder. , . . . ; 

15 . . Thus, the invention provides a diagnostiq method of a, disorder, which^ involves: (a) 

. , assaying gene expr^ession level in cells or body fluid of an indiYidual.; (b) comparing the gene 
, expression level. with a.^tandard gene expre3sipTi level., whereby an increase or decrease in 
the assayed.geneexpressipn leyel compared to the standard, expression level. is indicative of a 
: , .. disorder. ; . ^ .. .. ^ ,.• . . -. , , ^ 

: 20 In the very least, the pply nucleotides of the present invention can. be used as 

molecular weight markers on Southern gels, as diagnostic probes for the presence of a 
specific. mHN A in a particular cell type, as a prpbe to "subtract-out" known sequences in the 
process of discovering noyel polynucleotides, for selecting and making oligomers for 
attachment to a "gene chip" or other suppprt, to raise anti-DNA antibodies using DNA 
25 immunization techniques, and as ian antigen to elicit an immune response. 
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Uses of the Polypeptides ^ ''''' "'^ ' ^ . l V . 

Each of the polypeptides identified herein cW be used in numerous ways. The 
following description should be considered exemplary 'and utilizes known techniques. 

Polypeptides and antibodies directed to polypeptides of the present invention are 
5 useful to provide immunological probes for differential identification of the tissue(s) (e.g., 
immiinohistochemistry assays such as, for-exahiple; ABC immunoperoxidase (Hsu et al., J. 
Histochem. Cytochem. 29:577-580 (1981)) or cell type(s) (e.g., immunocytochemistry 
assays). ' ' ' " ' - ' ^ • ■ 

Antibodies can be used to assay levels of polypeptides encoded by polynucleotides of 
10 the invention in a biological sample lising classical immunohistological methods known to 
those of skill in the art (e.gi, see Jalkaneri, et al., J. Cell. Biol. 101:976-985 (1985);; Jalkanen, 
et al.; J, Cell. Biol. 105:3087-3096 (1987)). Other antibody-based methods useful for 
detecting protein gene ex[iression include immunoassays, such as the enzyme linked 
inimunosorbent assay (ELISA) and the radioimmunoassay (RIA). Suitable antibody assay 
15 labels are' known in the art and include enzyme labels, sijch as, glucose oxidase; 
radioisotopes, sucW as iodine (*^*1, '^1, '^I, ''*!), carbon (*'C); Sulfur ('^S), tritium (^H), indium 
(tismj- i'3min . n2^„ iiij^j ;3j^j^g^ (^'Ti), gallium (^Ga, ^'Ga), 

palladium ('^'Pd), molybdenum- (^Moy, xenori ('^^^^^^^ fluorine ('«F), '^'Sm, '^Lu, '^Gd, 
'^^Pm, '^La, '"'YbV^^Ho, "^V/^'Sc, '^Re, '"^Re, '^^Pr. '^^Rh, ^^Ru;' luminescent labels, such as 

20 lumindl;'and fluoreiceint labels; such as fluorescein and rhodamine, and biotin. 

In addition to assaying levels of polypeptide of the presient invention in a biological 
sample; proteins can also be detected in vivo by imaging. Antibody labels or markers for in 
vivo imaging of protein include those detectable by'X-radiography, NMR or ESR. For X- 
radiography, suitable labels include radioisotopes such as barium or cesium, which emit 

25 detectable radiation but are not overtly harmful to the subject. Suitable markers for NMR and 
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ESR include those with a detectable characteristic spin, such as deuterium, which may be 
v^. incorporated into the antibody ^ay;l^b^:Jing of nutrients for the relevant hybridoma. 

, A protein-specifii:?ai?jtibpd>^;prMantibody has been labeled with an 

e appropriate detectable ifjnaging jnoiety, such as a, radioisotope (fpr example, '^'1, **^In, '^c, 
. 5, ^^I, '"I, carbonX'fG), sulfMi; (^'S). tritium ('H), Indium 0'^"lnJ''"In, *»Mn, "'In), 

:^ . and technetium: C^c,,?>TgX thallium C°'Ti), gallium (^'Ga, ^^Ga), palladium ('^'Pd), 
^ . molybdenum rMo), ^enpn :(»?^Xe)„fluAriDe '^Sm, ^^Lu, "^^Gd., '^^Pm, »^^La, »^^Yb, 
**^Ho, ^°Y, '^•Se, '^Re, *^Re, '^^Pr, ■ ^'^Rh, ^Ru), a radio-opaque substance, or a material 
: t: r detectable by nuclear magnetijC, resonance,Js introduced (f^ parenterally, 
10 suhcutaneously or intrapcritpnpally) into the mammgi! to be examined for immune system 
K ; : i: disorder. It will be upder^tpo^l in the ^Tt that tjlie(size p^^ the,imaging system 

V * _ used will determine the quantity pf imagingvinpiety . needed to produce diagnostic images. In 
0 - i. i the. case of a radlpisotope moietyj^Jjprja f^iman subject, the quantity of radioactivity injected 
. will normally range from about 5 tp.20,miUiciiri Xhelabeled.antibodyor^ntibody 
15 ; fragment will then prefier^ntialfy, accumulate aj, the Jocation; of c^^ 
. i : . .polypeptide encoded by a pplynucleqtide; of the inv.entiiQq;,, /n, v/v Imaging is 

. .. ^described in SiW: Bur^hiel et aj^r'^tTimMnopharn^acokinj^^^^^ and 
ffif Their Fragments" (Chapter l^ ipi Ti^mpf^ lm^ 

t : ' S:W. Burchiel and BVA\^Rbpdes, fds.,M^ t 

20 In one embodimenti-tiie invention provijdes a ;method. for the specific deli very, of 

compositions of the^invention to.C€;lls by administering jiol^ (e.g., 
. poly peptides, encoded .bypplynupleoride^ of the invention and/or antibodies) that are 
associated with heterolpgous.polypeptijdes or nucleic acids. In one example, the invention 
provides a method for delivering.,^ therapeutic protein ^intp the targeted cell . In another 
25 example, the invention provides .a niethpd for delivering, a single stranded nucleic acid (e.g:, 
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antiisense or ribozymes) or double stranded nucleidicid (e.g.i DNA that can integrate into the 
cell's genome or replicate episomally and that tah^ b^ transcribed) into the targeted ceil. 

In another embodiment/ the inventiori prOvides:a method for the specific destruction 
of cells (e.g., the destruction of tumor cells) by admiinisterihg polypeptides of the invention in 

5 association with toxins or cytotoxic prodrugs: : . ^ . > 

By "toxin" is meant one or more compounds that bind and activate endogenous 
cytotoxic effector systems, radioisotopes, holotoxins, modified toxins, catalytic subunits of 
toxins, or any molecules or enzymes not ribnnally present in or on the surface of a cell that 
under defined conditions cause the cell-s death. Toxins that may be used according to the 

10 methods of the invention include, but are not liniited to, radioisotopes known in the art, 
compounds such as, for example, antibodies (or complement fixing containing portions 
thereof) that bind an inherent or induced endogenous cytotoxic! effector system, thymidine 
kinase, endoriuclease ■ RN Ase; alpha toxin, ricin, abrin, Pseudomonas exotoxin A, diphtheria 
toxin, saporin, nlbmordirii gelonin, pokeweed antiviral protein, alpha-sarcin and cholera 

15 toxin. "Toxin" also includes a cytostatic or* eytocidal agent, a therapeutic agent or a 
radioactive rfietaf ion, e.g.; alpha-emitters such as', for exanriple;^'^Bi, or other radioisotopes 

■ such as, for example, '*'W,^'^^Xe, ^Ge, ^G^^^^ »''Yb, 
*'Cr, ^'Mn, ^*Se, ^"'Shv'Vttrium, '»^Tin; '**'*Rhehium, ^^^Holmium; and ^'"Rhenium; 
luminescent labels', sucW as luminbl;: and fluorescent' labels, such as fluorescein and 

20 rhodamine, and biotin. ' ' r i 

Techniques known in the art may be applied to label polypeptides of the invention 
(including antibodies). Such techniques include, but are not limited to, the use of 
bifunctional conjugating agents (see e.g., U:S. Patent Nos. 5,756,065; 5,7 14,631 ; 5,696,239; 
5,652,361; 5,505,931; 5,489,425; 5,435,990; 5,428,139; 5,342,604; 5,274,119; 4,994,560; 

25 and 5,808,003; the contents of each of which are hereby incorporated by reference in its 
entirety). • * ' - • ' 
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, 5 -^Thus, the invention prpyide^; a diagnostic:- of a disorder, which involves (a) 
iassaying the expression lev.eJ:X)f a ppljfpeptide of the present invention in cells or body fluid 
; >of an individual; and (b) coniparing-tbefassayedrpoljf peptide expre;ssion level with a standard 
; polypeptide expression kvel, whereby can increase or decrease ip the assayed polypeptide 
5 expression level compared to the standard expression level is Judicative of a disorder. With 
respect to cancer, the presence of a relatively high amount of transcript in biopsied tissue 
from an individual mayj indijcate a predisposition, for the development of the disease, or may 
. provide a means for detecting the diseasie prior ;to the appearance of actual, clinical symptoms. 
rfii more definitive diagnosis of this Jype may allow ^ Ijealth . professionals, to employ 
) 10 ' preventativct measures or aggressive, treatment earlier thereby preventing the. development or 

, T further progression of the oan^en : ;t ; ^ :i. : / , ... v , . 

' V (. r Moreover, polypeptides pf tjtiQ present, invention can be ;;used, to, treat or prevent 
; ; diseases or conditions such; as, jfpj example, neural disorders, infimune system disorders, 

; , . muscular disorders,, reprpduGti ye disordiy*s, ig^sti-pintestinat 
15 i cardiovascular disorders, rejnal disorders^ prolif^ijatiye^ di^orde^s,; and/or ^cancerous diseases 
, . and: conditions,^ For example, flatients can be,^adn>inis^tere^ a polypeptide of. the present 
rinvention in an effort to replape/absent or.^ecre^sed levete^ insulin), 
. - ; to supplement absent or decreased reye^s pf a different polypeptide (e.g., hemoglobin S for 
hemoglobin B, SOD, catala^e^ ONA r^ep^ir proteins)^ tq;ir>hijbtU the activity of a polypeptide 
20 (e.g., an oncogene or tumor supressor), to activate the activity of a polypeptide (e.g., by 
f binding to a receptor); to, reduce the activity of a rnerpbrane .bound receptor by competing 
with it for free ligand^(e.g.#. soluble TNF. receptors used in reducing inflammation), or to 
bring about a desired response («.g;, blood vessel growth, .inhibition, enhancement of the 
■ , irnmune response to prpliferative cells or.ti^^^ ; . ; . i . ' 
25 . Similarly, antibodies diTccted^to a polypeptide of the present invention can also be 

used to treat disease (as described supra, and elsewhere herein). For example, administration 
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of an antibody directed to ia p6lyp)eptiije of the present invention can bind, and/or neutralize 
thd polypeptide, and/oi- rediibe Overproduction of the polypeptide. Sinfiilarly, administration 
of an antibody can activate the polypeptide, such as' by binding to a polypeptide bound to a 
membrane (receptor). ,^ . - ^ 

5 At the very least, the polypeptides of the present invention can be used as molecular 

weight markers oh SDS-PAGE^eis or on molecular sieve gel filtration columns using 
methods well known to those of skill in the art. Polypeptides can also be used to raise 
antibodies, which in turn are used to measure protein expression from a recombinant cell, as a 
way of assessing transformation 6f the host cell. Moreover, the polypeptides of the present 

10 invention can be used to test the following biological activities. 

Gene Therapy Methods - . . 

Anbther aspect of the present invention is to gene therapy methods for treating or 
preventing disorders, diseases and conditions. The gene therapy methods relate to the 

15 introduction of hudeic add (DNA, RNA and ahtisenise DNA or RNA) sequences into an 
animal to achieve expreissibn* of the polypeptide of the present invention. This method 
requires a polynucieotide'which codes for a poiypeptide of the present invention operatively 
linked to a promoter and any other genetic elements necessary for the expression of the 
polypeptide by the target tissue. Such gene thei^apy and delivery techniques are known in the 

20 art, see, for example, W690/1 1092, which is herein incorporated by reference. 

Thus, for example, cells from a patient may be engineered with a polynucleotide 
(DNA or RNA) comprising a promoter operably linked to a polynucleotide of the present 
inveiition ex vivo, with the engineered cells then being provided to a patient to be treated 
with the polypeptide of the present invention. Such methods are well-known in the art. For 

25 example, see Belldegruri. A.^ ef al.; J. Natl: Cancer Inst. 85: 207-216 (1993); Ferrantini, M. et 
al.. Cancer Research 53: 1 107-1 1 12 (1993); Ferrantini, M. et al., J. Immunology 153: 4604- 
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;4615 01994); Kaido,.T...^t al., Int.J. €ancer.60:.221-229 (1995); Ogura, H,, et al.. Cancer 
Research SO:^ 5^102-5 106 (1^); Sai^todpnato, L., et.al.^^ Therapy 7:1-10 (1996); 

Santodonato, L., et al., Qene Therapy 4:1246-1255,(1997); and Zhang, J.-F. et al.. Cancer 
Gene Therapy 3: 31-38 (1996)), which are herein incorporated by reference. In one 
5 embodiment; the cells which are engineered are arterial cells. , The arterial cells may be 
; , reintroduced into the patient through ^irect injection tp.the artery, the tissues surrounding the 
artery, or through, catheter injection. , * . j ^ . , 

As^ discussed in more detail j[^lp\y, the p^^^^^ 
any method, that delivers injectable rT^;aiteria.ls to th^, cell s^of^ an. animal, such as, injection into 
10 the interstitial space of tissues (he^rt., nriuscli^,, skin, lung, liyer, and the like). The 
polynucleotide constructs may be delivered in a pharmaceutically acceptable liquid or 
aqueous carrier. .. . . - 

In one embodiment, the polynucleotide of the present invention is delivered as a 
' naked polynucleptide;: The term, "nak§d!Vpplynuclptide,.p or RNA refers to sequences 
\5if that are. free frorn any deliveQ' y,ehj.cle,that acts tp as^isty prornote pr facilitate .entry into, the 
cell, including viral sequ^ncpsy. viral particles.,^^ or 
precipitating agents and the like. Hpwever,,the poly.nucleotide of the present invention can 
also be delivered in lippspme.foriTiujation? ,and lipofeq^^ fprrnulations and the like can be 
prepared by methods;, well knowrx tp thp^se ^kill^d in the arj. .Such methods are described, for 
20 example, in U.S. Patent Kos, 5,593.972, ^,589,46^,^^^ which are herein 

incorporated by reference, . . > / 

, The pply nucleotide vector cons^^^ 
constructs that will not integrate into {\}t host genome noj will they contain sequences that 
allow for replication. Appropriate vectors include pWLNEp,.pSy2C^ and 
25 pSG available from Stratagene; pSVK3, pBPV^pMSG and pSV L.available from Pharmacia; 
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and pEFl/V5, pcDNA3.1, and pRc/Cfviy2 avaiIable from Invitrogen. Other suitable vectors 
will be readily apparent to the skilled artisan.. ' ; ; ^ 

Any strong promoter known to those, skilled in the art can be used for driving the 
expression of the polynucleotide sequence.; Suitable prpmoters include adenoviral promoters, 

5 such as the adenoviral major late prompter; or .heterologous promoters, such as the 
cytomegalovirus (CMV) promoter; the respiratory syncytial yirus (RSV) pronioter; inducible 
promoters, such as the MMT promoter, the metallothioneia promoter; heat shock promoters; 
the albumin promoter; the ApoAI promoter; human globin promoters; viral thymidine kinase 
promoters, such as the Herpes Simplex thymidine kinase prompter; retroviral LTRs; the b- 

10 actin promoter; and hunian growth hormone promoters. The promoter also may be the native 
promoter for the polynucleotide of the present invention. 

Unlike other gene therapy techniques, one major advantage of introducing naked 
nucleic acid sequences into target cells is the transitory; nature of the polynucleotide synthesis 
in the cells; Studies have shown that non-replicating DNA sequences can be introduced into- 

15: cells to provide production of the desired polypeptide for periods of up to six months. 

The polynucleotide construct can be deliyere;^;to th^ interstitial space of tissues within 
. the an animal, including of muscle, skin, brain, lung, liver, spleen, bone marrovy, thymus, 
heart, jymph, blood, bone, cartilage, pancreas, kidney, gall uladder, stoniach, intestine, testis, 
ovary, uterus, rectum, nervous system, ^eye, gland, and connective tissue. Interstitial space of 

20 the tissues comprises the intercellular, fluid, mucopolysaccharide matrix among the reticular 
fibers of organ tissues, elastic fibers in the walls of vessels or chambers,, collagen fibers of 
fibrous tissues, or that same matrix within connective tissue ensheathing muscle cells or in the 
lacunae of bone. It is similarly the space occupied by the plasma of the circulation and the 
lymph fluid of the lymphatic channels. Delivery to the interstitial space of muscle tissue is 

25 preferred for the reasons discussed below., They may be conveniently delivered by injection 
into the tissues comprising these cells. They are preferably delivered to and expressed in 
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persistent/ non-dividiag tellis'vvh^ although delivery and expression may 

be achieved in non-differentiated or less completely differentiated cells, such as, for example, 

- ' stem cells of blood or skin fibrobliakts: In vivo muscle cells are particularly competent in their 

ability to take up and express' piofy^ ^ 
'5 For the naked nucleic acjd sequence injection, an effective dosage amount of DNA or 

- RNA will be in the fang^ of from about 0:05 mg/kg body weight to about 50 mg/kg body 
weight/ Preferably the dosage w^i II be frotft about 0.005 mg/kg to about 20 mg/kg and more 
jireferably froifn about 0:05 mg/kg to atbdut 5 mg/kg. ' Of course, as the artisan of ordinary skill 

' Will appreciate, this dosage will vary accordinjg to the tissue site of injec^^ 
' 10 and effective dosage of nucleic acid sequence can readily be determined by those of ordinary 

skill in the art and may depend on the cbh<lition being treated and the route of administration, 
i The preferred route of administration is by. the pareriteral' route of injection into the 

interstitial space of tissues: HoweVer, other parenteral routes may also be used; such as, 
' ' inhalation of an aerosol forrrtWatibh' particularly^ f^^^ to lungs or bronchial tissues, 

15 throat or rhucoii's membran^V of the ndse.- In add can ^be 

■ delivered to arteries duririg'ingiopl'asty by tfte'ca^^ used in the procedure. ' 

' The haked pbly nucleotides^ are ^d^ 
but not limited to; direct rteedle tnjtectidifi at the delivery sit^y fntravenous injection, topical 
v-^ administriatidn,' cathetef 'infusion, arid ^so-called "gene guiis'"- These delivery methods are 
20 ' knoWn in theart:= ' ^ . . ; ^ ; • ; ^ ; - ■ 

^ The 'constructs may also -be delivered with delivery vehicles such as^viral sequences, 
5^ viral particles, liposome formiilationls, Irpbfectin, prfeCipitatihg agents, etc. Such methods of 

- delivery are Icnown in the arf, ^ ' - / * - 

' In cfertain embodimeiits, the; pblyniicleotide constructs 'are complexed in a liposome 
25 preparation/ Liposomal preparations for use in the instant invention include cationic 
(positively charged), anionic '(negatively charged) and neutral ^preparations. However, 
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cationic liposomes are particularly preferred b^cause'a tight charge complex can be formed 
between the cationic liposome and the poly'aribriic'nii'creic acid. Cationic lipbso'mes have 
been shown to mediate intracellular delivei7 of plashriid DNA (Feigner et al., Proc. Natl, 
Acad. Sci. USA (1987) 84:7413-7416, which is herein incorporated by reference); mRNA 

5 (Malone et al., Proc. Natl. Acad. Sci. USA (19'89) 86:6077-6081, which is herein 
incorporated by reference); and purified transcription factors (Debs et al., J. Biol. Chem. 
(1990) 265:10189-10192, which is herein incorporated by reference), in functional form. 

Cationic liposofhes " are readily avaiiablib. ' 'For example, 
Nll-2,3-dioleyloxy)propylJ-N,N,N-triethylamnri6riium (DOTMA) liposomes are particularly 

10 useful and are available under the trademark Lipofectin; from GIBCO BRL, Grand Islaiid. 
N.Y. (See, also, Feigner et ai., Proc. Natl Acad. Sci. USA (1987) 84:7413-7416, which is 
herein incorporated by reference). Other coitimercially available lipdsonfiek include 
transfectace (d6Ab/E)OPE) and dot AP/DbPE i;^^^ 

Other cationic liposomes can be prepared from readily available materials using 

15 techniques well known iri the art. See, e.g. PCT F^ublication No. WO 90/1 1092 (which is 
herein incorporated by reiference) for a description of the synthesis of DOTAP (1,2- 
bis(oleoyloxy)-3-(trimethylammoh'iojif)rop^ liposomes. Pi'eparation of DOTMA liposomes 
is explained in the literature, see, e.g., P. Feigner et al., Proc. Natl. Acad, Sci. USA 
84:7413-7417, which is herein incorporated by reference, iSimilar methods can" be used to 

20 prepare liposomes from other cationic lipid materials. 

Similarly, anionic and neutral liposomes are readily available, sucli as from Avanti 
Polar Lipids (Birmingham, Ala.), or can be'easily prepared using readily available materials. 
Such materials include phosphatidyl, choline, cholesterol, phosphatidyl ethanolamine, 
dioleoylphosphatidyl choline (DOPC), dioleoylphosphatidyl glycerol (DOPG), 

25 dioleoylphoshatidyl ethanolamine (DOPE), among others. These materials can also be mixed 
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_ with the DOTMA and DQTAP starting materials in appropriate ratios. Methods for making 
„ liposomes using these materials are well known in the art. , 

For example, , cpmmercially : dipleo^ choline (DOPC), 

dioleoyl phosphatidyl glycerol (DpPG), and dioleoylphosphatidyl ethanolamine (DOPE) can 
5 ^ be used in various combinations to make conventional liposomes, with or without the 
addition of chole$terol. Thus, for exampje, DOPG/DOPC vesicles can be prepared by drying 
50 mg each of DOPG and DOPC under a stream of nitrogen gas into.a sonication vial. The 
sample is, placed under a vacuunri pump overnight and is hydrated the follpvying day with 

deionized water. The sample is then sonicated for 2 hours in a capped vial, using a Heat 

10 Systems model 350 sonicator. equipped with an inverted cup (bath type) probe at the 
maximum setting while. the bath is circulated at I5EC Alternatively, negatively charged 
, . vesicles can be prepared without sonication to produce multilamellar vesicles or by extrusion 
through nucleopore membranes to produce unilamellar ve3icles of discrete size. Other 
. methods are known and available to those of skill in the art. . 
15 , The liposomes can coniprise multiiamellar vesicles (M^Vs), small unilamellar 

. : .vehicles (SUVs), or large unilamellar vesicles. (LUVs), with SUVs being preferred. The 
various liposome-nucleic acid complexes are prepared using methods well known in the art. 
See. e.g., Straubinger et al.. Methods of Immunology (1983), 101:512-527, which is herein 
incorporated by reference. For example, MLVs containing nucleic acid can be, prepared by 
20 depositing a thin film of phospholipid on the walls of a glass tube and subsequently hydrating 
,,with a solution of the material to be encapsulated. SUVs are prepared by extended sonication 
of MLVs to produce a homogeneous population of unilamellar liposomes, The material to be 
entrapped is added to a suspension of preformed MLYs and then sonicated. When using 
-liposomes containing cationic lipids, the dried lipid film is resuspended in an appropriate 
25 solution such as sterile, water or an isotonic buffer solution such as 10 mM Tris/NaCI, 
sonicated, and then the preformed liposomes are mixed directly with the DNA. The liposome 
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arid DNA form a very staWe complex'due to^binding of the positively charged liposomes to 
the cationic DNiA. SUVs find use with small nucleJic' acid fragments. LUVs are prepared by a 
number of methods, well known in the art. Gommonly * used methods include Ca^^-EDTA 
chelation (Papahadjopoulos et a!., Biochim. Biophys. Acta (1975) 394:483; Wilson et al., 

5 Cell (1979) 17:77); ether injection (Deamer. D. and Bahgham, A., Biochim. Biophys. Acta 
(1976) 443:629; Ostro et aL; Biochem. Biophyk Res. Coirnmun. (1977) 76:836; Fraley et al., 
Proc. Natl. Acad. Sci. USA (1979) 76:3348); detergent dialysis (Enoch, H. and Strittmatter, 
P.. Proc. Natl. Acad. Sci. USA (1979) 76:145); and reverse-phase evaporation (REV) (Fraley 
et al., j. Biol: Chem. (1980) 255: 1043 1 ; Szbka, F. and Papahadjopoulos, D., Proc. Natl. Acad. 

10 Sci. USA (1978) 75:145; Schaefer-Ridder et al., Science (1982) 215:166), which are herein 
incorporated by reference. 

' Generally, the ratio of DNA to liposomeis will be from about 10:1 to about 1:10. 
Preferably, the ration vvill be from about 5:1 to about 1:5: More preferably, the ration will be 
about 3:1 to about 1:3. Still more preferably, the i^atio will be'about 1:1: 

15 U^Si! Patent No. 5,676,954 (which is herein* inc6rpora!ted by reference) reports on the 

injection of genetic material, complexed with cationic liposomes carriers, into mice. U.S. 
^ Patent Nos. 4;897,355, 4,946,787, 5;049386, 5;459,l27, 5,589;466, 5,693,622, 5,580.859, 
5;703,055, and international publication no: V/O-94/9469 (which are herein incorporated by 
reference) provide cationic lipids for use in tfarisfectihg DNA into cells and mammals. U.S. 

20 Patent Nos. 5,589;466, 5,693,622; 5,580,859; 5,703,055, and international publication no. 
WO 94/9469 (which are herein incorporated by reference) provide methods for delivering 
DNA-cationic' lipid complexes to mammals. . . 

In certain embodiments, cells are engineered, ex vivo or in vivo, using a retroviral 
particle containing RNA which comprises a sequence encoding a polypeptide of the present 

25 invention. Retroviruses froni which the retrbviral plasmid vectors may be derived include, 
but are not limited to, Moloney Murine Leukemia Virus, spleen necrosis virus, Rous sarcoma 
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. Virupr.H.arvey. Sarcoma Virus, av^^^^ viri|S, gibbqn ape leukemia virus, human 

; ; immunodeficiency virus, Myek>prp>ifera^i ye and mammary tumor virus. 

, The retroviral plasmid ve^^tpr isj employed to^ trapsduce packaging cell lines to form 
, producer cell lines. Examples of packaging cells which may be transfected include, but are 
5 not limited to, the PE501, RA3,17^ RrAM, PA12, T19-14X^ VT-19-17-H2, RCRE, 
RGRIP.;GP+^-86, GP+enyAnii2:^ an^ DAN cell lines as described. in, Miller, Human Gene 
Therapy 1 :5-14 (1990), >yhich.is iricorporated herein by reference in its entirety. The vector 
: ; ; tnay transduce the packaging cells through any means; knoy/n in the art. Such means include, 
/: but are |iot limited to, elect^-oporation, the use of liposomes, and CaPP4 precipitation, in one 
10 i alternative, the retroviral plasmid. vector niay ,be.encapsu|ated into a liposome, or coupled to a 
lipid, and then administered to a host. . . 

i ^ ; . The producer c^W line,gene;rates i^M^ctipus retro^^^ which include 

rj f: . polynucleotide, encoding a polypeptide; of the present invention; Such retroviral vector 
particles then may.be employed, to transduce. eukaryotic c^lls, either in vitro or in yivo. The 
.15- transduced eukaryptic cells wij! express^a po\ypeptide,qf the. present invention. ; 

In. certain other ^embodinient:^^ cells , a^e ^ yivo.or in^viyo, with 

; rpolynucleptide contajned in an adenpyirus» vectpr.- Adefjqyirus can be manipulated such that 
it^ encodes and ex^presses ^^polypeptide of the. present. inyention,,^nd at the sam^ time is 
inactivated in terms. of jtsf.ability tC3j.repUcate in a nprmj^l.lj^jtic vir?il. life cycle. Adenovirus 
20 expression is achievcid without integration of the viral PNA into the host cell chromosome, 
thereby alleviating concerns about insertional mutagenesis. Furthermore, adenoviruses have 
been used as live enteric vaccines for many, years with an ej^cellent safety profile (Schwartz, 
. A.. R. et al. (1974) Am. Rev, Respir.. Dis.l 09:233-238),, Einally,, adenovirus mediated gene 
. transfer has been demonstrated in- a .number qf , instances including transfer of 
25 alpha- 1-antitrypsin and CFXR to the lungs of cotton rats (Rpsenfeld, M. A. et al. (1991) 
Science 252:431-434; Rosenfejd ,et al., <.1992) Cell 68:143-155). Furthermore, extensive 
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studies to attempt to establish adenovirus as^a causative agent in human cancer were 
uniformly negative (Green, M. et al. (1979) Proc. N^l. Acad. Sei. USA 76:6606). 

Suitable adenoviral vectors useful, in the present invention are described, for example, 
in Kozarsky and Wilsoni Curr. Opin. Genet. Devel. 3:499-503 (1993); Rosenfeld et al., Cell 

5 68: 143-155 (1992); Engelhardt et al , Human Geneti^ Ther. 4:759-769 (1993); Yang et al., 
NatureGenet. 7:362.369 (1994); Wilson eta!:. Nature 365:691-692 (1993); and U.S. Patent 
No. 5,652,224, which are herein incorporated byr reference. For examplie, the adenovirus 
vector Ad2 is useful and can be grown in human 293 cells. These cells contain the El region 
of adenovirus and constitutively 'express Ela and El b, which complementi the defective 

10 adenoviruses by providing the products -of the genes deleted from the vector. In addition to 
Ad2, other varieties of adenovirus (e.g., Ad3,:Ad5,.and Ad7) are also useful in the present 
• invention.-', - *- • " •'■--^ ^ - . - - 

Preferably, the adenoviruses used in the present invention are replication deficient. 
Replication d&ficient adenoviruses require the aid of a helper virus and/or packaging ceil line 

15 : to form infectious particles. Theresulting virus is capable of ^infecting cells and can express a 
polynucleotide of interest whfch is operably linked to a promoter, but cannot replicate in most 
^ cells. Replication deficient adenoviruses may be deleted in oneor more of all or a portion of 
the following ^enes: Ela,.Elbi E3, E4, E2a; or Ll thrdugh LS: ' 

' ' In certain other .embodirtient^, the cells are engineered, ex vivo or in vivo, using an 

20 adeno-associated virus (AAV): AAVs are naturally occurring defective viruses that require 
helper viruses to produce infectious particles (Muzyczka, N., Curr. Topics in Microbiol. 
Immunol. 158:97 (1992)). It is also one of the few viruses that may integrate its DNA into 
non-dividing cells. Vectors containing as little as- 300 base pairs of AAV can be packaged 
* and can integrate, but space for exogenous DNA is limited to about 4.5 kb. Methods for 

25 . producing and using such AAVs are known in the art: See, for example, U.S. Patent Nos. 
5,139,941, 5,173,414, 5,354,678, 5,436,146, 5,474,935, 5,478,745, and 5,589,377. 
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i - : For example, an appropriate ;AAV vector for use in the present invention will include 
' all the sequences neoessairy forlDNA je{ilicatioh,;eneapsidation, and host-cell integration. 

' The polynucleotide construct is^^ . inserted; into the AAV vector using standard cloning 
methods^ such as those found inVSambrook et al.. Molecular Cloning: A Laboratory Manual, 
5 Cold Spring Harbor Press (1989); The recombinant AAV vector is then transfected into 
^ packaging cells which are infected \yith a:helper viriis, using any standard technique, 

including lipofection, electroporation; calcium phosphate precipitation, etc. Appropriate 
i ; helperviruses include adenoviruses, cytomegaloviruses; vaccinia viruses, or herpes viruses. 
. Once the packaging cells ^are transfectedignd infected, they;will;produce infectious AAV viral 
IG particles which contain the pblynuckottde construct. These viral particles are then used to 
\transduce eukaryotic cells, either ex.viyd.or in .yivoi iThejransduced cells will contain the 
polynucleotide construct integrated into its genome, and will express a polypeptide of the 
ty- ^invention.' ... ^'■:•y^.-v -^is-..- . ■ , 

* . : ; . ■ Another method of gene therapy involves ope;rably associating heterolog^^^ 
15 " : regions and endogenous polynucleotide sequences (C;g. :eincoding a polypeptide of the present 
V . invention) via homologous -recombinatioft (see, e,g.,,U.S-;Patent?No: :5,64l,670, issu^^ June 
> 24, 1997; International Publication - No.: WO :96/294^^ 1996; 
International Publication Nd.-WO/i94/:12650, published August 4,/ 1994; Koller et a),, Proc. 
. Natl. Acad.-Scr. USA 86:8932-8935:X 1989); and Zijlstra,.e.t .al ; J>Iature 342:435-438 (1989). 
.20 This method involves the activation of a gene which is present; in^ the target cells, but which is 
not normally expressed in the cells, or is expressed at,a lower Aeyel than d 
V . . . , Polynucleotide constructs are njade. using stan^lard^techniques known in, the art, 
i ^ which contain the promoter with, pargeting: sequences flanking the prpmoter. Suitable 
promoters are described;hereih. The, targeting sequence is-syfficiently complementary to an 
25 endogenous sequence to permit hpniologous recombination of. the pronioter- targeting 
sequence with the endogenous sequence.. The targeting sequence will be sufficiently near the 
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5' end of the desired endogenous pdlynuclebtide secjiiencfe s6 the promofeir'will be operably 
linked to the endogenous sequence upon horiiologous retonibi nation. ' 

The promoter and the targeting sequences can bie amplified using PCR. Preferably, 
the amplified promoter contains distinct restrictidn enzynie sites on the 5* and 3* ends. 

5 Preferably, the 3* end of the first targeting seqiiefic^ cotitains the same restriction enzyme site 
as the 5' end of the amplified promoter arid the 5' end of the second targeting sequence 
contains the sanie restriction site ^s the 3* end of the amplified promoter. The amplified 
promoter arid targeting sequences are digestied ^ ' ' 

The' promoter-targeting sequence construct is delivered to the cells, either as naked 

10 polynucleotide, or in conjunction with transfection-facilitating agents, such as liposomes, 
viral sequences, viral particles, whole viruses, lipofectiorl, precipitating agents, etc., described 
in more detail above. The P promoter-targetirig sequence can be delivered by any method, 
included direct needle injection, intravenous injection, topical administration, catheter 
infusion, particle accelerators, etc/ The methods are idescribed in more detail below. 

15 The promoter-targeting sequence construct 'is taken up by cells. Homologous 

recombination between the construct arid the endogenous sequence takes place, such that an 
endogenous sequence is placed uri^^^ The promoter tlien drives 

the expression of the ehijogenoiis sequence. 

Preferably, the polynucleotide encoding a polypeptide of the present invention 

20 contains a secretory signal sequence that facilitates'secretion of the protein. Typically, the 
signal sequence is positiohecl in the coding region of the polynucleotide to be expressed 
towards or at the 5' end of the coding i-egidn. The signal sequence may be homologous or 
heterologous to the polynucleotide of interest and may be horriologous 6r heterologous to the 
cells to be transfected. Additionally, the signal sequence may be cheimically synthesized 

25 using methods known in the art. 
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. . ; : Any mode of administration pf any of the above-described polynucleotides constructs 
can be used so long as thf ipode. fes^lt$ in the expression of one or more molecules in an 
amoucrt sufficient tOi provide a, th.^^^ effect. This includes direct needle injection, 
systeniic injection, catheter infusion, bipli^^^^ injectors, particle accelerators (i.e., "gene 
5 guns"), gelfoam sponge depo^, other fpmmercially, available depot materiaJs, osmotic pumps 
(e.g., Alza minipumps), oral or, sMppositprial solid (tablet or pill) . pharmaceutical 
formulations, and descanting or topical, applications during surgery. For example, direct 
injection of naked calqium phosphate-precipitated plasmid into rat liver and rat spleen or a 
. protein-coated plasmid into the portal vein has resulted in gene expression of the foreign gene 
10 injhe rat livers (Kaneda et aK, Scienc^^ 

, . A preferred rnethod of local administration is, by direct injection. Preferably, a 

recombinant molepuie of the preseint invention con^plexed witji a delivery vehicle is 
. ; administered by direct mjectipn into or locally within the area of arteries. Administration of a 
cornppsition locally within the,area of iarteries refers to injecting the cpmposition centimeters 
15 and>preferabiy, miUinrieter^ 

. Another rnethod pfjocal administration is to contact a polynucleotide construct of the 
present invention in pr.around a surgical wound. For example, a patient can undergo surgery 
and the polynucleotide construct can be coated on the surface of tissue inside the wound or 
. the construct can be injected into ^reas of tissue inside the wounds 
-20 , Therapeutic conipositjons useful in systemic administration, include recombinant 
molecules of the present invention complexed to a targeted delivery vehicle of the present 
invention. Suitable delivery vehicles for use with systemic administration comprise 
liposomes comprising li^ands for targeting the vehicle to a^ 

Preferred methods of systemic administration, include intravenous injection, aerosol, 
25 oral and percutaneous (topical) delivery. Intravenous injections can be performed using 
methods standard in the art. Aerosol delivery can also be performed using methods standard 
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in the art (see, for example, Stribling et al., Proc. Natl. Acad. Sci. USA J89: U277-1 1281, 
1992, which is incorporated herein by reference); Oral delivery can be performed by 
complexing a polynucleotide construct of the present invention to a carrier capable of 
withstanding degradation by digestive enzymes J n the gut of an animal: Examples of such 

5 carriers, include plastic capsules or tablets, such as .those known in the art. Topical, deli very 
can be performed by mixing a polynucleotide construct of the present invention with a 
lipophilic reagent (e.g., DMSO) that is'capable of passing into the skin. 

Determining an effective amount of substance to be. delivered can depend upon a 
number of factors including; for example, the chemical structure and biological activity of the 

10 substance, the age and weight of the animal, the precise condition requiring treatment and its 
severity, and the route of administration. The frequency of treatments depends upon a 
number of factors, such as the amount of polynucleotide constructs administered per dose, as 
well as the health* and history of the subject. The precise amount, number of doses, and 
timing of doses will be determined by the attending physician or veterinarian. 

15 ' Therapeutic compositions of the- present invention can be administered to any animal, 

^ preferably to*mammals and birds. Preferred mammals include humans, dogs, cats, mice, rats, 
rabbits sheep ; cattlei horses and pigs, with humans being particularly preferred. 

• Biological Activities * * ^ ' - . - /i..-- *• , : . • ir . - 
20 Polynucleotides or polypeptides, or agonists or- antagonists of the present inveiition, 

can be used in assays to te^t for one-or more biological activities: If these polynucleotides or 
polypeptides, or agonists' or antagonists of the present invention, do exhibit activity in a 
particular assay, it is likely that these molecules may be involved in the diseases associated 
with the biological activity. Thus, the polynucleotides and polypeptides, and agonists or 
25 antagonists could be iised to treat the associated disease, - ' "... 
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immune Activity ' 5 ^ ^ ' i ; . : ^ : . ; . 

r ' : A pdlypeptide op polynucleotide; or agonists or ^tagonists of the present invention 

may be useful in treating deficienqies or disorders of the immune system, by activating or 
^ inhibiting the proliferation^ differentiation, or mobilizatiion (chemotaxis) of immune cells. 
5 Immune cells develop^ through a process called hematopoiesis, producing myeloid (platelets, 
red blood cells, neutrophils, andmacrophagesi) and lymphoid (B and X lymphocytes) cells 
from pluripotent stem cells.' The: etiology of these inimune deficiencies pr disorders may be 
\ genetic, somatic; such "as cancer or some* autoimmune disorders^ acquired (e.g., by 
chemotherapy or toxins),:or infectious. ' Moreover, polynucleotide^ or polypeptides, or 
10 -agonists or antagonists of the present, invention can bcj used a^ a marker or detector of a 

' particular immune system disea3eiOr disorder, : ■ h ^ /> ■ ; , • ^ . 
. r . Polynucleotides or polypeptides, or agonists or antagonists of the. present invention 

may be useful in treating or ^ietecting deficienciies or disprders,^ cells. 
: Polynucleotides or. poly peptidesv or agonists or antagonists pf the presen^^ be 
15 used to increase, differentiation and . proliferation -pf heFn^toppieU including the 

-pluripotent stem ceJls, :in an effort /to treat ;thp§e disorders .asspciat,ed vyith a.decrease in 
certain (or niany):i types henFiatopoi,etic; cells. : 5x:amp|es of immunologic, deficiency 
syndromes include, but are not limited to: blood protein disorders (e.g. 
i agammaglobulinemia, dysgammaglobulinemia), ataxia telangiectasia, common variable 
20 immunodeficiency, Digeorge .Syndrome,, HIV infection,, HTI4Y-BLY. infection, leukocyte 
adhesion deficiency syndrome; ^lyrtiphopenia, phagocyte ^ bactericidal ^ severe 
: B: combined immunodeficiency i :;(SClDs), Wiskott-Aldrich.. Disorder, anemia, 
thrombocytopenia, or hemoglgbinuria, .r : ^ ^ , - . 

Moreover, polynucleotides or pplypeptides, or agonist;?; pr antagonists, of the present 
25 invention could also be used, to modulate heniostatic.. (the stopping of bleeding) or 
thrombolytic activity (clot formation). For example, by increasing hemostatic or 
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thrombolytic activity, polynucleotides or polypeptides, or agonists or' antagonists of the 
present invention could be used to treat blood coagulation disorders (e:g.; afibrinogenemia, 
factor deficiencies), blood platelet disorders (e.g. thrombocytopenia), or wounds resulting 
' from trauma, surgery, or other causes; Alternatively, polynucleotides or polypeptides, or 

5 agonists or antagonists of the present invention thaf can deci^ease hemostatic or throinbolytic 
activity could be used to inhibit or dissolve clotting. - These molecules could be important in 
the treatment of heart attacks (infardion); strokes, or scairring. ■ ' 

Polynucleotides or polypeptides^ or agonists or antiagonists of the present invention 
may also be useful in treating or detectihg autoinimune disorders. Many autoimmune 

10 disorders result from inappropriate recognition of self as foreign material by immune cells. 
This inappropriate recognition results in an immune response leading to the destruction of the 
host tissue. Therefore, the administration of polynucleotides or polypeptides, or agonists or 
antagonists of the present inveritionlthat can irihibit an immune response, particularly the 
proliferation, differeritiation, or chemotaxis of T-cells, bay be an effective therapy in 

15 preventing autoimmune; disbrders.^^ '^^ ; ;. ^ ! i . 

' ' - Examples of autoimniurie diisorders that cari'be treated^b^^^ 

* ^ limited to* ' Addison's Disease; hemolytic ^anemia, aritiphosphoH syndrome, rheumatoid 
arthritis, dermatitis; allergic 'encephalomyelitis," glomerulonephritis, Goodp 
Syndrome, Graves' Diseaise, Multiple Sclerosis, Myiasthenia Gravis, Neuritis; Ophthalmia, 

20 Bullous Pemphigoid; Peniphigus, Polyenddcrihopathles, Purpura, Reiter's Disease,* Stiff-Man 
Syndrome, Autoimmune Thyroiditis, Systemic Lupus Erythematosus, Autoimmune 
Pulmonary Inflanfimation, Guiliain-Barre Syndrome, insulin dependent diabetes mellitis, and 
autoimmune inflamniatory 'eye disease. ' >t ^ i ' . : . i 

Similarly, allergic' reactions arid conditions, such as asthma (particulariy allergic 

25 asthma) or other respiratory problems, may also be treated by polynucleotides or 
polypeptides, or agonists or antagonists of the present invention. Moreover, these molecules 
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V ; can be/used to treat anaphyiaxi&viiypeFsensitivity to an antigenic inplecule, or blood group 
Jncompatibility. \ . ^ ->'.Vi->:;^oj r : . ,j / ■: . . - •■ 

f: Polynucleotides or, poly peptidjCSi or agonists or antagoniS(ts of the present invention 
may also be used to i treat and/oi; pri^v§nt organ rejection, or graft-yersusThost disease (GVHD). 
5 Organ rejection occurs by host immune cell destructip of the transplanted tissue through an 
V. immune- response. Similarly -an imniune response is also involved in GVHP, but, in this 
case, the foreign transplaiitejd inrimune cellSi destroy; the hp^t tissue^. The administration of 
, polynucleotides or ;polypeptides:,.ipr agonists or antagpni^sts of the present invention that 
' < I inhibits an immune, respor^se, patticula^ly the proliferation ^ differentiation, or chemotaxis of 
10 T-cells, may be an effective th^^apy^in. pr^vj^nting organ rejection or.GYHP- 
■tp-i ' ^ ' Similarly, pplynucleptides Gr^pojypeptidefS, or agonists or antagpnjsts pf the present 
c invention may also be used to modulate inflammation,; For e^am,ple, polynucleotides or 
. ; . polypeptides, or agonists pr antagoni;st$> of the, present inyentipn .may inhibit, the proliferation 
' . -and differentiation of cells jnyolve^ ip anjinflammatoryj r^^^ can be 

15 used to treat inflammatory conditions, both chronic^^ anjJ acute cp^itipn^^ including chronic 
■\u \:; prostatitis, tgranu>onriatpu^ prpstatitisitand; mMaco^^ associated with 

^ rS. ' infection (e.g., septip;3hpckv:$epsisy orrsysteiriiG^^^^ syndrorne (SIRS)), 

: - . \r. i^chemia-reperfusipn.^njur^f,; endotoxin, lethality^ arthritis, comple^m^ hyperacute 
. ^ rejection, nephritis, cytokine or -cfjepipt^.ine induced |ung jnjury^,inflammatory bowel disease, 
20 Crohn*s disease, or resulting frprn ov^er production of cytok^niss /e^g,, TNF^ or.I L- 1 .)^ . 

Hyperproliferative Disorders . -. r,r.,r : ^ : i. . .-tj^ --r. , 

Polynucleotides or polypeptides, or agonists or ^njagpnist^ of the present invention 
. J can be used to treat or detect, hyperproliferative .disorders, . including neoplasms. 
25 Polynucleotides or polypeptides, or. agonists or antagonists of the present invention may 
. inhibit the proliferation of the disorder through direct or indirect interactions., Alternatively, 
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Polynucleotides or polypeptidesi or agonists or Antagonists of the present- invention may 

proliferate other cells which can inhibit the hyperproliferati ve disorder. \m 

For example, by increasing an immune response, particularly increasing antigenic 

qualities of the hyperproliferati ve disorder or by proliferating, differentiating, or mobilizing 
5 T-cells, hyperpiroliferative disorders can be treated. This immune response may be increased 

by either enhancing an existing immune response; or by initiating a new inrimune response. 

Alternatively, decreaising an immune response may also be a method of treating 

hyperproliferati ve disordWs, such as a cheitiotherapeutic agent. : ' 

Examples of hyperproliferative disorders that can be treated or detected by 
10 Polynucleotides or polypeptides, or agonists or antagonists of the present invention include, 

but are not limited to neoplasms located in the: colon, abdonfien, bone, breast, digestive 

system; liver, pancreas, peritoneum, endocrine glands (adrenal^ parathyi^oid,- pituitary, 

testicles, ovary, thynius, thyrbid), eye, head aind neck, nervous (central and peripheral), 

lymphatic system,'pdvic, skin, soft tisisue, ispleen, thoracic, and urogenital. 
15 ' ' Similarly, other hyperpiroliferative disorders Can' also be treated or detected by 

polynlicldotides or polypeptides, or agonists or antagonists of the present invention. 

Examples of such hyperproliferative disordfersMriclude,' but are not limited to: 
^ hypergammaglobulinemia, lymphoprbliferative disorders^ paraproteinemias, purpura, 

sarcoidosis, Sezary Syndrome, Waldenstrbn's Macroglobulinemia, Gaucher's Disease, 
20 histiocytosis, and any other hyperproliferative diseasfe,' besides neoplasia, located in an organ 

system listed above. ' 

One preferred embodiment utilizes polynucleotides of the present invention to inhibit 

aberrant cellular division, by gene therapy using th^ present invention, and/or protein fusions 

or fragments thereof; 
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I . i * : Thus, th^ present inventig^f), provides a mpthod for treating cell proliferative .disorders 
by inserting into an abnorni^iliX proli^pra^^ cell a polynucleotide of the present invention, 
wherein said polynuckptide repri^sse^ said express 

, , Another embodiment of; .the, preseiit invention method of treating cell- 

5 proliferative disorders in individvalSjCpmprising administration of one or more active gene 
copies of the present inyentipn to an, abnormally proliferating cell pr cells. In a preferred 
embodiment, polynucleotides pf the pressent invention isj^ DNA construct comprising a 
recombinant expression, vector = €ffefttiye .in e;tpressing a DNA sequence encoding said 
. ; polynucleotides, , In janother preferred . embodiment of th^ present) invention, the DNA 
10 construct encoding the poynucleqtides .of the; present invention is inserted into cells to.be 
treated utilizing a retrovirus, or njofc pref^rrably an adenoviral vector.(Sqe G J.^NabeU et. al.,' 
. PNAS 1999 96: 324-326, which is h^ir^e by incorporated, by reference). In a most preferred 
r . embodiment, the viral vectpr i^,defective and will not transforni. non-proliferating cells, only 
proliferating celjs. Mpreoyer,- in. a preferred eqibodipient, Jjie polynucleotides of the present 
15^ invention inserted into proliferatmg..cplls.eitl^er^lo,ne,^ or fused;to 

, other polyqucleotidps, -can then be nio4ulated.yia.an .external s^timulus (i.e., magnetic, specific 
ismall mplecyle, chemical;, or drugyadminisl:r^tion,:etc.r), w^iich. acts upon the promoter 
V upstream of $aid, ppl^nucieptide^vto jnduceiexpres^^ pf .the encoded, protein product. As 
^. such the beneficial therapeutic affect of the present inyenlipn^may be expressly modulated 
20 (i.e.;to increase, decrease, or inhibit , expression of the present^i^^ based upon said 

external stimulus. . , 

The polynucleotidesiencoding :a,polypeptide of , the present invention may be 
administered along with other polynucleotides encoding. an.angiogenic protein.. Examples of 
angiogenic proteins include, but are not limited to, acidic and basic fibroblast growth factors, 
25 VEGF-1, VEGF-2, VEGF-3, epidermal growth factor alpha and beta, platelet-derived 
endothelial cell growth factor, platelet-derived growth factor, tumor necrosis factor alpha, 
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hepatocyte growth factor, insulin like growth-factor,' colony stimulating factor, macrophage 
colony stimulating factor, granulocyte/macrophage colony stimulating factor, and nitric oxide 
synthase. ^ '■ ' ' ■*'■ "■ . 

Polynucleotides of the present invention niay be useful in repressing expression of 

5 oncogenic genes or antigens. By "repressing expression of the oncogenic genes " is intended 
the sujjpressioh of the transcription of the gerieii'the degradation of the gene transcript (pre- 
message RNA), the inhibition of splicing, the destruction of the messenger RNA, the 
prevention of the post-translational modifications of the protein, the destruction of the 
protein, or the inhibition of the normal function of the protein.^ 

10 For local administration to abnormally proliferating cells, polynucleotides of the 

present invention may be administered by any method known to those of skill in the art 
including, but not limited to transfectidh, electroporatiori, microinjection of cells, or in 
vehicles such as liposomes, lipofectin, or as naked polynucleotides; or any other method 
described throughout the specification. The polynucleotidei of the present invention may be 

15 delivered by kHoWh gene delivery systems such- asi'bdt 'not' limited to, retroviral vectors 
(Gilboa,' J. Virbjogy 44:^ Wilson; etal., Proc. Natl. 

' ' Acad. SciJ U.S.A. 85:3014), vaccinia viru's systiem (Ghakrabarty et al., Mol. Cell Biol. 5:3403 
(1985) or other efficient DNA delivery' systems (Yates et al.'v Nature 313:812 (1985)) known 
to those skilled in the art/ These references are exemplary only and are hereby incorporated 

20 by reference. In order to specifically deliver or transfect cells which are abnormally 
proliferating and spare hon-dividing cells; it is preferable to utilize a retrovirus, or adenoviral 
(as described m the art and elsewhere herein) delivery system known to those of skill in the 
art. Since host DNA replication is required for retroviral DNA to integrate arid the retrovirus 
will be unable to self replicate due to the' lack of the retrovirus genes needed for its life cycle. 

25 ' Utilizing such a retroviral delivery system for polynucleotides of the present invention will 
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r target said gene, and construct?' to ^^b,n,qrma cells and .will spare the non- 

•^ r !, ) difvidingi normal cells, li V . . 

The polynucleotides of the present invention may be delivered directly to cell 
proliferative disorder/disease site,s. in. internal organs, body cavities and the like by use of 
; 5 I imaging devices used to, guide an injescting needle directly to th The 

V polynucleotides of the present invention may also be administered to disease sites at the time 

V . of siiiTgical intervention. ; . ; . ; , / ; .t;r 

By "cell proliferative dispase" is ir^eapt^ or animal disease or disorder, 

affecting any one or any comb^inafipa, of .organs^,, or body parts, which is 

: 10 characterized by single^ or multiple local abnormal proliferations of cells, groups of cells, or 
If .tissues, whether benign or rnalignant,-;^ - . 
V , Any amount pf . the pplynucleptide^ of th^^ 

^ ; j long as jt ha.s a; biplpgicany Jnhibi ting effect on th prpliferation of the treated cells. 
, • Moreover,, it is possible jtp administer piore than one of the polynucleotide of the present 
15 . invention simultaneouslyrtQ, the s^me site.. By "bipjpgicajlyj meant partial or 

. ^ , total growth; inhibition a$ weJl;as de:preases, in;the Tate of; pr,plife groyvth of the cells. 

' v.- The biologically inhibitory^ dqse. may ^^^^^ determined by; assessing the effects of the 
' . i polynucleotides pf^tlje present inyention pnjarget ra^^^ o^ abnormally proliferating cell 
.V ^ ^ .growth, in tissue culture, jturnpr gi;o.vv]th in. animals aqd cell or any other method 

20;. known topne of ordinary skill in the^art., ; \ ^ , ^ 

. . The present invention .is, further directed to antibody-based therapies which involve 

administering of anti-polyp^ptides and.anti-polynucleotide; anti to a mammalian, 

preferably human, patient fo^r treating^pne or^ morepf. the described disorders. Methods for 
producing anti-polypeptides and.antirRolynucleptide antibodies polyclonal and monoclonal 
25 antibodies are described in detail. elseyvhere. herein. Sucb antibodies may be provided in 
pharmaceutically acceptable compositions as known in the art or as described herein. 
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A summary of the ways in which the antibodies of 4he present invention may be used 
therapeutically includes binding polynucleotides or polypeptides of the present . invention 
locally or systemically in the body or by direct cytotoxicity of the antibody, e.g. as. mediated 
by complement (CDC) or by effector cells (ADCC). Some of these approaches are described 

5 in more detail below. Armed with the teachings, provided herein, one of ordinary skill in the 
art will know-how to use the antibodies of the present invention for diagnostic, monitoring or 
therapeutic purposes without undue experimentation.' 

In particular, the antibodies, fragments and derivatives of the present invention are 
usefuLfor treating a subject having or developing cell proliferative and/or differentiation 

10 disorders as described herein. Such treatment comprises administering a single qr multiple 
doses of the antibody, or a fragment, derivative, or a conjugate thereof. 

The antibodies of this invention may be advantageously utilized in combination with 
other monoclonal or chimeric antibodies, or. with lyrnphokines or hematopoietic growth 
factors,' for example.,/which: serve to increase the number or activity of effector cells which 

IS interact with the antibodies^ i. /»\ . . 

r-'lt is preferred to use high affinity and/or potent in vivOiinhibiting and/or neutralizing 
i : antibodies against polypeptides or polynucleotides of the pres^ent invention, fragments or 
regions thereof, for both immunoassays directed* to and therapy of disorders related to 
polynucleotides or polypeptides, including fragements thereof, of the present invention. Such 

20 antibodies, fragments;,' or regions, will ^preferably have an affinity for polynucleotides or 
polypeptides, including fragements thereof Preferred binding affinities include those with a 
dissociation constant or Kd less than SXlG^M; lO^M, 5XJ0'M, lO'M, SXIG'^M, lO^M, 
5X10^M, lO^M, 5X10 l**M, 10 *°M, 5X10 *^M; 10 "M, 5X10 *^M, 10 *'M, 5X10 *'M, 10 *'M, 
5X10 ''M, 10 *^M,5X10 '^M,and lO l^M. : ! 

25 Moreover; polypeptides of the present, invention are useful in inhibiting the 

angiogenesis of proliferative cells or tissues, either alone, as a protein fusion, or in 
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combination with dth^r poFyjpepfides direictiy or indirectly, as described elsewhere herein. In a 
most preferred eniboditrieWi said anti^ngiogenesis:^^^ nnay be achieved indirectly, for 
example, tlirough the inhibition of hematopoietic, tumor-specific cells, such as tumor- 
associated macrophages' (Se6 Joseph IB, et al:>J Natl. Cancer Inst, 90(21): 1648-53 (1998), 
5 which is hereby ificorporated by ; reference). Antibodies directed to polypeptides or 
polynucleotides of the present invention may^alsoresult^n Inhibition of 'angiogenesis directly, 
or indirectly (See Witte L, et al., Cancer Metastasis: Rev. 17(2)::155r61 (1998), which is 
5 hereby incorporated by reference)X i' " -^ 

' ■ ■ Pofypeptides; including protein fusions, of the present invention, or fragments thereof 
10 may be useful in inhibiting proliferative cells or tissues through the induction of apoptbsis. 
Said polypeptides may act either directly, ^or indirectly: to induce apoptosis of proliferative 
cells and tissues, for example in the activation of a death-domain receptor; such as tumor 
:^ necrosis factor (TNF) receptor-lj:GD95 (Fas/APO-.l), (TNF-receptor-related apoptosis- 
mediated' protein (TRAMP) and TNf ^related apoptosisrinductng ligand (TRAIL) receptor- 1 
1 5 and -2 (See Schulze-Osthoff K. etal., Eur J Biochem 254(3):439r:59 (1998). which is hereby . 

incorporated by ^ reference)! ( Moreover; iin ;ahotiher; preferred 'embodiment; of the present 
^ invention, said polypeptides may induce ^apoptosis t!hrQrugh:othenmechanisms; such as in the 
activation of other proteins which will activate: apoptosis, or .through, stimulating the 
' expression of said, proteins, dther alone/or Lnxonfihiriationj with small molecule drugs or 
20 adjuviants, such as apoptonin,>galectin&, thionedoxins^ antiinflammatory. proteins (See for 
example, Mutat Res 400(l-2):447^5 (1998), Med Hypothes,es;50(5):423-^ Chem 
Biol Interact. Apr 24;11 1-1 12:23-34 (199.8),rJ. Mol. Med.76(6):4fl2rl2 (1^^^ Int J Tissue 
' React;20(l):3-15 (1998), which are all hereby incorporiated by ref€;rence)i . 

Polypeptides, including protein fusions .to, or fragments; thereof,, of the present 
25 invention are useful in inhibiting the metastasis of projiferatlve cells or tissues. Inhibition 
may occur as a direct result of administering polypeptides, or antibodies directed to said 
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polypeptides as described elsewere herein, .or indirectly^ such. as activating the. expression of 
proteins known to inhibit metastasis, for >example alpha 4 integrins, (See, e.g- Curr Top 
Microbiol Immunol 1998;231:125-41; which is hereby incorporated by reference). Such 
thereapeutic affects of the present invention may be :achieved either alone, or in combination 

5 with small molecule drugs or adjuvants. . r . ; , 

In another embodiment, the invention provides a method of delivering compositions 
containing the polypeptides of the invention (e.g:; conipositions containing polypeptides or 
polypeptide antibodes associated with heterologous polypeptides, heterologous nucleic acids, 
toxins, or prodrugs) to targeted cells expressing the polypeptide of the present invention. 

10 Polypeptides or polypeptide 'antibodes of the invention may be associated with with 
heterologous polypeptides, heterologousi nucleic acids, toxins, or prodrugs via hydrophobic, 
hydrophilic, ionic and/or cdvalent interactions.. ^ . >^ - 

- Polypeptides, protein fusions to, or fragments thereof, of the present invention are 
•useful in enhancing the immunogenicity and/or antigenicity of .proliferating cells or tissues, 

15 either directly, such as would.occurif the polypeptides of the present invention - vaccinated' 
the inimune response' to respond to proliferative antigens^ and iminunogens, or indirectly, 
such as in activating the expression of proteins known to enhance the immune response (e.g. 
chemokines), to said amigens arid immunogens: * : ^^-z ^ . 

20 Cardiovascular Disorders " ; ^ ; : 

' ■ Polynucleotides or polypeptides, or agonists or antagonists of the present invention, 

may be used to treat cardioviasciilar disorders, including peripheral artery disease, such as 
limb ischemia, . » ' , . , , . i , - . . 

Cardiovascular disorders include cardiovascular abnormal ities^ such as arterio-arterial 
25 fistula, arteriovenous fistula, cerebral arteriovenous^malfbrmations, congenital heart defects, 
pulmonary atresia, and Scimitar Syndrome: Congenital heart defects include aortic 
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coarctiationi cor triatriatumyCOlronaiy vessel ano^^ heart, dextrocardia, patent 

ductus arteriosus; Ebsteih's a'nomaix^'Eisenmenger complex, hypoplastic left heart syndrome, 
levocardia, tetralogy; of f allot,' transposition of great vessels,- double outlet right, ventricle, 
tricuspid atresia, persistent truncus arteriosus, and heart septal defects, such as 
5 aortopulmonary septal defect, endocardial cushion defects, Lutfembacher's Syndrome, trilogy 
of Fallot, ventricular heart septal defects. - ^ : , ^ . ; 

Cardiovascular disorders also include, heart disease, such as arfhythmias, carcinoid 
A heart disease, high cardiac putputv low cardiac outputiv cardiac t^mponadev endocarditis 
(including bacterial), heart aneurysm^ cardiaci arrest, cpnges^tiv^ heart failure, congestive 
'\Q cardiomyopathy, paroxysmal /dyspnea,, cardiac edema, heart hypertrophy, congestive 
: ■ cardiomyopathy, left ventricular hypertrophy, right yentricular! hypertrophy, post-infarction 
heart rupture, ventricular septal rupture, heart; valve diseiases; myocardial diseases, 
^ -myocardial ischemia, pericardiaJ : effusion, pericarditis -(incU^^^^ and 
• tuberculous), pneumopericardium, tpostpericardiotQmy^.syndrgf^ei,pul^nonary heart-disease, 
15 rheumatic heart: disease; ventriciilar, dysfunc(ioni :hyp^^^;emia,Jca^r<lioVascular (pregnancy 
' ' complications. Scimitar Syndrome, cardiovasculari syp.hifei and cardioyasGular tuberculosis. 
Arrhythmias include sinus arrhythmia; atrial fibrillaUon, a^^^ 
extrasystole, Adams-Stokes Syndrome^ bundJerbrai^ohM btoGi:^ sinoatrial block, long QT 
syndrome, parasystole, Lown-Ganong-Levine Syndrome, Mahaim-type pre-excitation 
20 syndrome, Wolff-Parkinson-White syndrome, sick sinifs :§.yfldrome, tachycardias, and 
ventricular fibriilationv Tachycardias include .paroxysmal 'tac;hycarclia, suprarventricular 
tachycardia, accelerated idio ventriciilar rhythm, atrioyentricylar nodal reentry tachycardia, 
ectopic atrial tachycardia, ectopic junctional tachycardia, sinoatrial nodal reentry tachycardia, 
sinus tachycardia, Torsades de Pointjes, and ventricular i . 

25 Heart valve disease include aprtjc valve insufficiency, aortic valve stenosis, hear 

murmurs, aortic valve prolapsevmitral, valve prolapse, tricuspid yalve prolapse, mitral valve 
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insufficiency, mitral valve stenosis; pulniohary atres^^^^^ insufficiency, 
pulmonary valve stenosis, tricuspid atresia; tticiuspid valve insufficiency, and tricuspid valve 
stenosis. " ' ' '''' *- :■■ • ■ - ; • 

Myocardial diseases include alcoholic cardiomyopathy, congestive cardiomyopathy, 
5 hypertrophic cardiomyopathy, aortic subvalvular stenosis, pulmonary subvalvular stenosis, 
restrictivie cardiomyopathy, Chagas cardibWyopathy, endocardial fibroelastosis, 
endomyocardial fibrosis, Keams Syndronie, friyoc^dial reperfusion injury; and mybcarditis. 

Myocardial ischemias Include coronary disease, such as angina pectoris, coronary 
aneurysm, coronary arteriosclerosis, coronary thrombosis, coronary vasospasm, myocardial 
10 infarction and niyocardial stunning:' * - - 

Cardiovascular diseases also include vascular diseases such as aneurysms, 
angiodysplasia, angibm^itosis, baciliary angiomatosis; Hippel-Lindau Disease, Klippel- 
Trenaiinay-Weber Syndrome,' Sturge- Weber Syndronie, angioneurotic edema, aortic diseases, 
Takayasu's Arteritis, aortitis, l^riclie*s Syhdm arterial occlusive diseases, arteritis, 
15 enarteritis, polyarteritis hodosaV cerebrovascular disorders, diabetic angiopathies,' diabetic 
retinoplathy, embolisms, thrdmb6sis, ei7thrdmelalgia, hemorrhoids, hepatic veno-occlusive 
disease, hypertension, hypotehsion, ischemia, pieiriphei-al vasbular diseases, phlebitis, 
pulmonary veho-occliisive diisease, Raynaud's' disease. CREST syndrorne, retinal vein 
occlusion, Scimitar syndrome*, superior vena cavi syndrome, telangiectasia, atacia 
20 telangiectasia, hereditary hemoirhagic telangiectiasia, varicocele, varicose veins, varicose 
ulcer, vasculitis, and venous insufficiency. 

Aneurysm^ include 'dissecting aneufysnis,' false' aneurysms, infected aneurysms, 
ruptured aneurysms, aortic arieurysins, cerebral aneurysms, coronary aneurysms, heart 
aneurysms, and iliac iaheiirysms. ' . m . , 
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A .V Aitcrial occlusive dis^as^es mclude arteriosclerosis, intermittent, claudication, carotid 
■^^v stenosis, fibrom«scular dysplasi^^^^^^ vascular pcclusioa, Moyamoya disease, renal 

artery obstruction, retinal artery occlusion, and thromboangiitis obliterans. , 
: . Cerebrovascular (jfsorders Jnclude carp^^^^^^ diseases, cerebral amyloid 

5 angioRathy, perebral aneurysnri, cerebral anoxia, cerebral arteriosclerosis, cerebral 
. . arteriovenous malformation, ce;i^bral artery diseases, c^rebra thrombosis, 
carotjd artery. thrombQ$is,^jnus,lhr,^ W;^llenberg's syndrome, cerebral heniorrhage, 

* ^ epidural hematoma, subdural .!iern?itoma,^ subarax c^ebral infarction, 

. . cerebral ischemia ,(includir!g transient), subclaviaji^ stea periventricular 
10 leukomalacia, vascular headache, cluster head^phe, .^igraine, and vertebrobasilar 

:^ insufficiency. , . ^ . . , .. , , , ; : , 

i , i > ; Embolisms include air embpli^ms, amm fluid,em|>^o|is^ms,,Ghpje§^^ embolisms, 

. . vblue toe syndrome,, fat, e;m.l^plisjns, p,ul^ enibolisni^s^ aqd tbrpmoboe 

, . Thrombosis incjude cpronary thfppibpsis, hepatic^ vein ^^^^^ rj^tijnaj vein occlusion, 

15 carotid artery thronibosiSj, .si^us throm WaHenbier^'s ^yndroj^^^^ and thrpqibophlebitis., 
, Ischemia ..incliUdps. Qerebraj isch?,niia, j^chetnj^c, .cplitis^, cQmpartment syndromes, 
.anterior compartment syndrpme, myocardial ischerpiai, reperfu^ peripheral 
limb i^cheniia. y^^culiti^, inclyd^s aortitis, arte^ritis,, ^ehiceCs Syndrome, Churg-Strauss 
. 4 - Syndrome, .mucpcuUneous Jyinph node, syndrprne, thrpmbpangiitis obliterans, 
20 hypersensitivity vasculitis,, Schoenlein-Henoch .purpura, allergic cutaneous vasculitis, and 
Wegener's granulomatosis. 
..^...^^ . Polynucleotides or, polypeptides, or agonists or ^^ntagonists of the present invention, 

; are especially effective for the. treatment of critical limb isphemia and coronary disease. 

Polypeptides may be administered using any. methpd known in the art, including, but 
25 not limited to, direct needle injection at the delivery site, intravenous injection, topical 
administration, catheter infusion, biolistic injectors, particle accelerators, gelfoam sponge 
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depots, other commercially available depot matenals^ bsmotic pumps,- oral or suppositoriai 
solid pharmaceutical formulations, decanting or topical applications during surgery, aerosol 
delivery. Such methods are known in tKe art Polypeptides may be administered as part of a 
Therapeutic, described in more detail below. Methods of delivering polynucleotides are 
5 described in more detail herein. 

Anti-Angiogenesis Activitv . . 

The naturally occurring balance between' endogenous stimulators and inhibitors of 
angiogeriesis is one in which inhibitory influences predominate. Rastinejad'^t aL, Cell 

10 56:345 355 (1989).' In those rare instances in which neovascularization occurs under normal 
physiological conditions, such as wound healing, organ regeneration, embryonic 
development* and female reproductive processes, angiogenesis is stringently regulated and 
spatially anci temporaUy delimiW. UndeVcoWitibnis of pathological angiogenesis such as 
that characterizing solid tumor growth, these regblatbry controls fail. Unregulated 

15 ' angiogenesis becomes pathologic arid sustains progression of many neoplastic and non- 
neoplastic 'diseases.'''A number of serious diseases are dominated by abnormal 
neovascularization including solid tumor gfowth and metaistases, arthritis, some types of eye 
disorders, and psoriasis' See, e.g., reviews by Moses e/ aL, 'Biotech. 9:630-634 (1991); 
Folkman et aL N. Engl. J: Med., 3JJ: 1757- 1763 {1995); Auerbach et ai, J. Microvasc. Res, 

20 29:401-411 (1985); Folkman, Advances in Cancer Research, eds. Klein and Weinhouse, 
Academic Press, New York, pp. 175-203 (1985); Patz, Am. j, Opthalmol. 94:715-743 
(1982); and Folkman et dL, Science 227:719-725 (1983). In a number of pathological 
conditions^ the process of angiogenesis contributes to the disease state. For example, 
significant data have accumulated which suggest thait the growth of solid tumors is dependent 

25 on angiogenesis. Folkman and Klagsbrun, Science 255:442-447 (1987). 

The present invention provides for treatment of diseases or disorders associated with 
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. neoyas^ularjzation by ac(mi.nistra,tig^^ and/or polypeptides of the 

fc* invention* as.Avell as agorysts. o,r^|vt;agpnists invention. Malignant and 

V metastatic conditions which :can l^e,4reat,ed, with the polynucleotides and polypeptides, or 
. agonists or antagonists of the invention include, but are not limited to, malignancies, solid 
5 tumors, and cancers described herein and otherwise known in the art (for a review of such 
disorders, see Fishman et aL, Medicine, 2d Ed,, J. B. Lipptncott Co., Philadelphia 
(1985))Thus, the present invention provides a method of treating an angiogenesis-related 
Ay disease and/or^ disorder, cqraprising.a^ an individual in need thereof a 

therapeutically effective amoijnt of a, p polypeptide, antagonist and/or agonist 

ip of the , invention. For example,vRolynucleqtides, poly^ antagonists and/or agonists 

may be utilized in a variety of ^d.ditionaL nri^thods in order to therapeutically treat a cancer or 
. tunior. Cancers which, may be treated^vyjth polynucleotides, polypeptides, antagonists and/or 
agonists include, but ar^ notUniited to .soU tuniors, including prostate, lung, breast, ovarian, 
, stomach, pancreas, larynx, esophagus, tes^te§^ I iver^ biliary tract, colon, rectum, 

.15 ^ ..cervix, uterus, endpnietriufini, kidney,. b^ fhy"'*^^ cancer; primary tumors and metastases; 
: . melanomas;. glioblastoma; Kc^^^^ s.ar^:pma; leiom^osarcq^ma; non- small cell lung cancer; 
colorectal cancer; advanced malignancies;^ ^ such as leukemias. For 

?v / . f example, polynuc^leotj^les,; polypepu^^ antagonists and/or agonists may be delivered 
# topically, in .order to treat cancer§.such.^s skin cancer, head and neck tumors, breast tumors, 
20 and Kaposi's, sarcoma. . , . ^ 

... Within yet other asipects, pplypucleotides, polypeptides,, antagonists and/or agonists 
%; may be utilize^c;! to treat .superficial forms, of bladder cancer by^ for example, intravesical 
administration. Polynucleotides,, polypeptides, antagonists and/or agonists may be delivered 
directly into the tumor, or ne^.r.ttv? tumor site, via injection or a catheter. Of course, as the 
25 artisan of ordinary, skill will appreciate, the appropriate mode of administration will vary 
according to the cancer to be treated.. Other modes of delivery are discussed herein. 
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Polynucleotides, polypeptides, antagonists and/or agbnists may be useful in treating 
^ other disorders, besides cancers, whicK involve angiogenesis. These disorders include, but 
are not limited to: benign tumors, for example hemangiomas, acoustic ' neuromas, 
neurofibronias, trachomas, and pyogenic granulomas; artheroscleric plaques; ocular 
5 angiogenic diseases, for example, diabetic retinopathy, retinopathy of prematurity, macular 
degeneration, corneal graft rejection, neovascular glaucoma, retrolental fibroplasia; rubeosis, 
retinoblastonia, uvietis and Pterygia (abnormal blood vessel growth) of the eye; rheumatoid 
arthritis; psoriasis; delayed wound healing; endometriosis; vasculogenesis; granulations; 
hypertrophic scars (keloids); nonunion fractures; scleroderma; trachoma; vascular adhesions; 
10 myocardial arigiogenesiis; coronary collaterals; cerebral collaterals; arteriovenous 
malformations; ischemic limb- angiogenesis; Osier-Webber Syndrome; plaque 
neovascularization; telangiectasia; heniophiliac: joints; angiofibroma; fibromuscular 
dysplasia; wound granulation; Grohn*s disease; and a^^ 
' For example, within one aspect- of the present invention methods are provided for 
15 treating -hypertrophic scars and keloids; comprising the step of administering a 
polynucleotide, pol'ypeptide.^antagdhist and/6r*agoniist :of the invention to a hypertrophic scar 
■ or'keldid. • '-'^ --w • ..:.:>;..*•';.. t;? Iz'^^r > r - 

Within one embodiment of the present invention polynucleotides, polypeptides, 
antagonists and/br agonists are directly injected into a hypertrophic scar or keloid, in order to 
20 prevent the progression of these lesions. This therapy is of particular value in the 
prophylactic treatment of conditions which are known to result in the development of 
hypertrophic scars and keloids (e.gi, biims), arid is preferably initiated after the proliferative 
phase has had time to progress (approximately 14 days after the initial injury)^ but before 
hypertrophic scar or keloid development.' As noted above, the present invention also 
25 provides methods for treating neovascular diseases of the eye, including for example, corneal 
neovascularization, neovascular glaucoma, proliferative diabetic retinopathy, retrolental 
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fibroplasia and macular dj&generati^oii :, ^- i : ; ■ ' 
i . : - :MoTeGver,. Ocular disardejrs associated with neo^va^scularization which can be treated 
with the polynucleotides and {^olj^ peptides of the .present invention (including agonists and/or 
antagonists) include, but are inoti limited tp: neqvasctilar glaucoiTia, .diabeticjetinopathy, 
5 retinoblastoma, retrolental fiteroplasia, : uveitis,, retinopathy of, prematurity macular 
degeneration, corneal graft neovascularizatign, as wejl as othei; eye inflammatory diseases, 
ocular tumors and diseases^associaited with ctiorpidal. or iris .neovascularization. See, e.g., 
reviews by Waltman ef.^/.,) Am. J, :OphthaL8S:7QA~J 10 (1978) and Gartner et al., Surv. 
; .OphthaL 22:291-312 .r ^ Vr^v, j ;: ' 

. 10 > i : Thus, within one aspect of the present ipyeintipn method^, are provided for treating 
:= neovascular diseases of the eye such as corneal neovascularization (including.cprneal graft 
1 : neovascularization), comprising the ^tep. of adjriiaistering to a patient a therapeutically 
effective amount of a compound (as described above)\tp the cprnea, suph . that the- formation 
of blood vessels is inhibited. iiBrieflyjith^e cornea i^ a tissue, wh^iph norfpally lacks blood 
15 vessels'. In certain patbologica;! , conditions. however,, capilj^rie^ may extend into, the cornea 
. from the: pericorneal va;seular plexus pf the lirpbus. .,^h^ bejcpnjes vascularized, 

it also becomes clouded, resulting in a decline in the patient's visual acuity. Visual loss may 
. . : become complete if th&corneajCamp4etdx,opac qf disorders can result 

^. in corneal neovascularization, jincludipg for example, cpr^eal , infect (e.g„ trachoma, 
20 herpes simplex. keratitis, leishmanij^sis and. pnchpcer,Giasis),, immunological procesises (e.g., 
^ graft rejection and Stevens-Johnson's syndrome), alkali. burns, trauma, inflammation (of any 
. cause), toxic and: nutritional deficiency states, and as ,ai complication of wearing contact 
• ' lenses, , ; .• , . .r.M..; v">. - ; 

' Within particularly preferreds embodiments .of the . invent^ may be prepared for 
25 topical administration in.saUne^,(combined Avith any .of the pre^seryatiyes and antimicrobial 
agents commonly used . in ocular preparations,), and administered in eyedrop form. The 
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solution or suspension niay be prepared in its piiris form and aidmiriistered several times daily. 
Alternatively, anti-angiogenic compositions, pfepiared 'ks described above, may also be 
' administered directly to the cofrnea. Within preferred embodiments, the anti-angiogenic 
composition is prepared with a muco-adhesive polymer which binds to cornea. Within 
5 further embodiments; the anti-angiogenic factors or anti-angiogenic compositions may be 
utilized as an adjunct to conventional steroid therapy; 'Topical therapy may also be useful 
prophylactically in corneal lesions which are known to havb a high probability of inducing an 
angiogenic response (such as chemical burhs). ih these instances ihe treatment, likely in 
combination with steroids, may be instituted immediatejy to' help prevent subsequent 
10 complications: ' ' *' : - ■ 

Within other embddimehts.'^^the cdmpWnds described ab niay be injected directly 
into the corneal stroma by an ophthalmologist liiider microscopic guidance^ The preferred 
site of injection may vary with the mbrphoiogy of the individual lesion, but the goal of the 
administration would be to place the composition it the advancing front 6f the vasculature 
15 (i.e., ihterspereed' beiWeen''th6 blobd vessels and the norihal cornea). In most cases this 
would-iiivolve'perilimbic corneal injection to "protect" the cornea from the advancing blood 
vessels. This method may '^Iso be utilized shortly after a c6^^^ insult in order to 
prophylactically prevent corrieai neovascularization. In this situation the material could be 
injected in the perilimbic'dornea interspersed between the corneal lesion and its undesi red 
20 potential limbic blood ^ujiply. Suih methods may also be utilized in a similar fashion to 
pi-event capillary invasion of transplanted corneas. In a sustained-release form injections 
might only be required 2-3 tirries per year. A steroid cbiild also be added to the'injection 
solution to reduce inflanimation resulting from the injection itself. 

Within another aspect of the present invention, methods are provided for treating 
25 neovascular glauconia. compfrrsing the step of administ4ring to a patient a therapeutically 
effective amoiint of a' polynucleotide, polypeptide," antagonist and/or agonist to the eye, such 
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that the formation of blood vessel^ is inhibitejd. Jn one embodiment, thexompound may be 

^ administered topjcally to the PX^Jn order to treat early , forms of neovascular glaucoma. 
Within otherembodiments, the com m^y be irpplanted by injection into the region of 
the anterior chamber angle. NVithin other embodiments, th^ compound maiy also be placed in 
5 any location such that the compound; is continuously released into the aqueous humor. 
Within another aspect of , the presjent invention, methods, are provided for treating 
proliferative diabetic retinopathy, comprising i the step: qf administering to a patient a 
therapeutically effective amouni of a polynucleotide, pqlypeptide, antagonist and/or agonist 
to the eyes, such that the formation of blood^yessejs is.iiihibited. , 

10 Within particularly preferred embodiments of the invention, proliferative diabetic 

retinopathy may be treated by injection into the aquepus hurT)0|: pr the vitreous, in order to 
increase the local concentration of.the polynucleotijle, polypeptide, antagonist and/or agonist 
in the retina. Preferably, this treatment should be initiated prior to l^he., acquisition of severe 
disease requiring photocoagulation. ^ . ^ , » ^, ; j,, s: i - 

15 Within another aspect of tl^e present inyen;tipn,^,f|nethpds ^r:e provided . for treating 

retrolental fibroplasia, comprising the step of a^dmim patje^nt a therapeutically 

effective anriount of a polynucleotide, {^|y peptide,, antagoajs^t and/or agonist to the eye, such 
that the formation of blood vessels is inhibited. The compound, may be administered 
topically, via intravitreous injection and/or via jntrao^ . . , .. 

20 Additionally, disorders which can be treated yvith ,the pqjynucleotides, polypeptides, 

agonists and/or agonists include, but are not limited to, hernangioma, arthritis, psoriasis, 
angiofibronia, atherosclerotic plaques,. delayed wound Jiea|ing, granulations, hemophilic 
joints, hypertrophic scars, nonunion fractures. Osier- Weber syndrome, pyogenic granuloma, 
scleroderma, trachoma, and vascular adhesions. . 

25 Moreover, disorders and/or states, which can be treated with be treated with the the 

polynucleotides, polypeptides, agonists and/or agonists include, but are not limited to, solid 
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tumors, blood bom tumors such as leukemias,:tumof metastasis, Kaposi's sarcoma, benign 
tumors, for example hemangiomas, acoustic neuromas, neurofibromas, trachomas, and 
pyogenic granulomas, rheumatoid arthritis, psoriasis, ocular angiogenic diseases, for 
example, diabetic retinopathy; retinopathy of 'preniaturity, macular degeneration; corneal 

5 graft rejection, neovascular glaucoma, retrolental fibroplasia, rubeosis, retinoblastoma, and 
uvietis, delayed wound healing, endometriosis; vaiscluogenesis, granulations, hypertrophic 
scars (keloids), nonunion fractures, scleroderma, trachoma, vascular adhesions; myocardial 
angiogenesis, coronary collaterals, cerebral collaterals, arteriovenous malformations, 
ischemic limb angiogenesis, 'Osier-Webber Syndrome, plaque neovascularization, 

10 telangiectasia, hemophiliac joints, angiofibroma fibrdmuscular dysplasia, wound granulation, 
Crohn's disease, atherosclerosis, birth control -agent by preventing vascularization required 
for embryo intplantation controlling menstruation,' diseases that have angiogenesis as a 
pathologic consequence such as cat scratch disease (Rochele minalia quintosa), ulcers 
(Helicobacter pylori), Bartbnellosis.and bacillary angiomatos 

15 ' " In one aspect'of the' birth control method, an amount of the compound sufficient to 
block embryo implantation is administered bef()re or after intercourse and fertilization have 
bcctirred, thus providing an effective method of birth control^ possibly a '*morning after" 
method/' Polynucleotides^;' polypeptides^ agonists and/or agonists may also be used in 
controlling menstruation or administered as either a peritonealiavage fluid or for peritoneal- 

20 implantation in the treatment of endometriosis. 

Polynucleotides; polypeptides, agonists and/otagonists of the present invention may 
be incorporated into surgical sutures in order to prevent stitch granulomas. > 

' Polynucleotides, polypeptides;, agonists and/or agonists may be utilized in a wide 
variety of surgical prdcedui-es. For example, -within one aspect of the present invention a 

25 compositions (in the form of,' for example; a spray or film) may be utilized to coat or spray an 
area prior to removal of a tumor, in order to isolate normal surrounding tissues from 
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malignam tissue, and/or to prevenUhfe spread.of disease to surrounding tissues. Within other 
^ 'aspects of the present invention; compositions.(e.g.,iin the form of a spray) may bedelivered 
via endoscopic procedures in order ta coat tumors, orinhibit angiogenesis in a desired locale. 
Within yet other aspects of the present invention, surgical meshes which have been coated 
5 with anti- angiogenic compositions of the present, invention may be utilized in any procedure 
wherein a surgical mesh might be utilized. . For example,: within one embodiment of the 
• invention a surgical mesh ladeii with ani anti -angiogenicsconipositipn may be utilized during 
abdominal cancer resection surgery (elg^^! subsequent to (^oJoa resection) in order to provide 
f ' support to the structure, and to release aA amount of the anti-afigipgenic factor. 
.10 ' Within further aspects of the pre$eni invention, methpds are provided for treating 

■/I ) tumor excision sites, comprising administering a polynucleotide^; polypeptide, agonist and/or 
agonist to the resection margins of a tumor subsequepjt tp excisipn, such that the local 
recurrence of cancer and the formation of new blood vejssels at the site js inhibited. Within 
one embodiment of the iavention, the .anti-angiogenicicompound is administered directly to 
> 15 . the tumor excision, site. (ef.ig:v appHed by ;swa^bin^ coating, the 

resection margins of the jtumor with the aati-angiogi^nie compQ^^^ r,Alte^rn;atively, the anti- 
. angiogenic compounds.- may; ;be irt<:Qrporated ihto ^^npwa.siirgijcal pastes prior to 
i administration; Within particylarly. preferred, eml?^^^^^^ anti- 
r angiogenic compourtds are. applied, after '.hepatic .Fe§«<;non after 
20 neurosurgical operations. , ^ ^ . t; v 

Within one aspect- of the present ;inyerition, polynucleotides, polypeptides, agonists 
and/or agonists may be adniinistered to the resection margin of variety of tumors, 

including for^xample* breast/ colon, brain and hepatic tumors. For example, within one 
embodiment of the invention^ antiTangiogenic compounds: may b& adrninlstered to the site of 
25 a neurological tumor subsequent to excisipn, such that the forrnation of new blood vessels at 
the site are inhibited. t . ... ; . , , . 
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The polynucleotidesv poly peptide^v'agonists 'and/6 present invention 

may also be administered along with other ahti-angiogenic factors. Representative examples 
of other anti-angiogenic factors include: Anti-Invasive Factor, retinoic acid and derivatives 
thereof, paclitaxel, Suramin, Tissue Inhibitorof Metalloproteinase-1, Tissue Inhibitor of 

5 Metalloproteinase-2, Plasminogen Activator InhibitdM, Plasminogen Activator Inhibitbr-2, 
and various forms of the lighter "d group" transition metals. 

Lighter "d group" transition metals- include, for example, vanadium, 'molybdenum, 
tungsten, titanium, niobium, and tantalum species. Siich^ transition metal species may form 
transition metal complexes. Suitable complexes of the above-mentioned transition metal 

10 species include oxo transition metal complexes: V ^ ' ^ 

' Representative examples of vanadium complexes include oxo vanadium complexes 
' such as vanadate and vanadyl complexes; Suitabie vanadate complexes include 
metavanadate and orthbvanadate complexes such as; for example, ammonium metavanadate, 
sodium metavanadate, and sodium orthovanadate. 'Suitable vanadyl complexes iiic^ for 

15 example, vanadyl acetylacetonate and vanadyl sulfate inclbding Vanadyl sulfate hydrates such 
as variadyl sulfate mono-^ 
' ' ■ ReprWentative examples 6f 'tungsten and -^m^^ also include oxo 

complexes.' Suitiible 0x6 tungsten complexes include tungstate and tungsten oxide 
complexes^' Suitable tungstate 'conriplexes include ammonium'tungstate, calcium' tungstate, 

20 sodium tungstate dihydrate, and tungstic acid. ^Suitable tungsten oxides include tungsten (IV) 
oxide and tungsten (VI) oxide. Suitable oxo molybdenum complexes include molybdate, 
molybdenum oxide, and molybdenyl complexes. Suitable molybdate complexes include 
ammonium molybdate and its hydrates, sodium molybdate and its hydrates, and potassium 
molybdate ahd its hyiJrates.' Suitable molybdenum oxides include molybdenum (VI) oxide, 

25 molybdenum (VI) oxide, arid rriolybdic acid. Suitable molybdenyl complexes include, for 
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example, raolybdenyl acetylacetOfita^eij.jQthersui^ab^^^^ and rnolybdenum complexes 

include hydrpxo derivatives deri yerf frprrii for example, glycerol, tartaric acid, and sugars. 
v\ H A wide variety of other antUangiogenic factors may also be utilized within the context 
* of the present invention. : Representative examples include, platelet; factor 4; protamine 
5 : sulphate; sulphated chitin derivati^'es , {prepared frpm queeij crab shells), (Murata et al.. 
Cancer Res. 51:22-26, l99l);rSMlphate^! Polysaccharide Peptidoglycan Complex. (SP- PG) 
(the function pf this compound may be; enhanced by the presence. of sterpids such as estrogen, 
and tamoxifen citrate); Staurosp^rinp; nipdulators of .matrix, metabolism, including for 
example, proline analogs, .cishydroxyproli;ne, d^ 
10 alpha,alpha-dipyridyl, aminopropipnitril^rrfuniara^^^^^^^ 

, . oxazolone,;vMethQtrexate; Mi^p^antrone; ;Hep Macroglobulin-serum; 
;5 rj; ChlMP-3 (Pavloff et al.,J.rBip, Che)rn.,267:1732^-^^^^^^^ Chyn)QStatin(Xomkinson et 

- al.,; Biochem J. 286:-475t480,. ;1?92); . ;,Gyc!GdeiXtri,n.rTet^-a(Jec^s Eponemycin; 
.Gamptothecin; FuinagilJin ilngb^r.et ^L;, Ndiiuft,^^:555^^5§7, A^ Sodium 
: 15 Xhiom^late ("GST':; I ^^^^s^b^I;a.;and,^iff,e J.^.qift^^^l^^^^ 1987); 
anticollagenase-serum; alpha2-antiplasmin .(H9lmes ef al.,J,- Blol^. Chem. ,?62(.4):1 659^ 
V 1987);, Bisantreae; (Nat.ional.Gai^cef Institute); lx)b^nzarit djscKlifim (N-(2)-Qarboxyphenyl-4- 
. chlor.oanthronilic .acid dispdjiunri.pr /^(^C^^ Actjons. 36:3 12-3 16, 

1992); Thalidomides; Angqstaticj^teroid; ; AG^^^^^^^ and 
20 . metalloproteinase inhibUpre such a^Bp94 

Diseases at the Cellular Level . ^ Njin . : . h::i i . v i < • 
: ' . Diseases associated with- ij^creased cell survival or thevjnhibition of appptosis that 
could be treated or delected J)y ,poiy:nufleotides or .polypeptides, as well as , antagonists or 
. 25 agonists of the present invention, include, cancers. (such as fp)li9u|ar lymphomas, carcinomas 
with p53 mutations, and hormone-dependent tumors, including, but not limited to colon 
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cancer, cardiac tumors, pancreatic cancer; mdanoma, retinoblastoma,* glioblastoma, lung 
cancer, intestinal cancer, testicular cancer, stornach cancer, neuroblastoma; 'myxoma, myoma, 
lymphoma, eridotheiibma, osteoblastoma, osteoclastoma, osteosarcoma, chondrosarcoma, 
adenoma, breast cancer, prostate cancer, Kaposi's sarcoma and ovarian cancer); autoimmune 

5 disorders (such as, rnultiple sclerosis, Sjogren's synyrome, Hashimoto's thyroiditis, biliary 
cirrhosis, Behcet's'ilisease,' Crohn's disease, polymyositis, systemic lupus erythematosus and 
immune-related glorherulonephritis and rheumatoid' arthritis) and viral infections (such as 
herpes viruses, pox viruses arid adenoviruses), inflammation, graft v. host disease, acute graft 
rejection, and chronic graft rejection. In preferrbd embodiments, polynucleotides, 

10 polypeptides; arid/or antagonists; of the'invention are used to inhibit growth, progresisibn, 
and/or metasis of cancers, in pailicular those listed above. 

Additional diseases or conditions associated with increased cell survival that could be 
treated or detected by polynucieotides or polypeptides,' or agonists or antagonists of the 
pi-esent invention include, biit are not limited to, 'progression, and/or metastases of 

15 maiignahcies and related disorders such as leukemia (iiicluding acute leukemias (e:g., aciute 
lymphocytic' leukemia, ^ciite myelddytic leukemia (including 'myeloblastic, prorriyelocytic, 
niyelomonocytic,' monocytic, and erythroleukemia)) and chronic leukemias (e.g., chronic 
rhyelocytictgranulocytic) leuileriiia arid chronic lyfriphocytic leukemia)), pblycythehiia vera, 
lymphomas (e.g., Hodgkin's (Jisease and hdn-Hodgkiri's disease), multiple myeloma, 

20 Waldenstrom's macroglobulinemia, heavy chain disease, and solid tumors including, but not 
limited to, sarcomas and carcinomas siich as ifibrosarcoma, myxosarcoma, liposarcoma, 
chondrosarcoma, osteogenic sarcoma,- chordoma, angiosarcoma, endotheliosarcoma, 
lymphangibsarcoriia, lympharigioendothelidsarcomai, synovioma, mesothelioma, Ewing*s 
tumor, leiomyosarcoma, rhabdomyosarcoma, colon carcinoma, pancreatic cancer, breast 

25 cancer, ovarian cancer, prostate cancer, squairious celT carcinoma, basal cell carcinoma, 
adenocarcinoma, sweat glarid carcinoma, sebaceous gland carcinoma, papillary carcinoma, 
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^ papillary; ^adenocarcinomas, ,cy$ja^ carcinoma, bronchogenic 

, carcinoma, re^al vcell. c^arcii^pnia,- hepatoma, bile duct carcinoma, , choriocarcinoma, 
. seminoma, enibryonal carcinoma^. Wilm's tuniorj cervical cancer, testicular tumor, lung 
carcinoma, small cell lungj.carcinoma, bladder carcinoma, epithelial carcinoma,, glioma, 
5 astrocytoma, medulloblastpma, , cranippharyngioma, , ependynioma, pinealoma, 
. hemangioblastoma, acoustic neurocn^, oligodendrpglioma, menangioma, melanoma, 
neuroblastoma, and r^tinoblastpma. . . ^ 

Diseases associated vyith incr<^ased|, ^poptosis th^t could be treated or detected by 
pplynupieotides or polypeptides, ^as well as agonists or, antagoj^ists of the present invention, 
,10 . include, fii\DS\ neurodegenerati.ye.disQrders,(such as Al;jheimer's disease, Parkinson's disease^ 
Amyotrophic lateral sclerosis, Retinitis^pigmentosa, Cerebellar d^ and brain tumor 

s or.pripr associated disease); auto|mmune.disprde|-s (such as, rpultiple sclerosis, Sjogren's 
> ^ syndrome, Hashimoto's thyroiditis, bijiary ^irrhjc^sis,. Behcet's .disease, Crohn's disease, 
polymyositis, syste.ruii;,lMPus ecythejnatpsus and irnmune- related, glpmerulonephritis and 
15 .rheumatoid arthritis) myelo(^ysplastic syndrpr^^^^ v. host 

. disease, ischemic injury (sucf^ as. that ca^^ by rrp^pcardjal jpfarcd^ stroke and reperfusion 
injury), liver, injury (j?.jg.,^^hepati|tis ;rel?ite^ liver jnjuryv i?ch^ injury, 
. . -cholestosis (bile duct, injury) and liver ca^n to^j nr induced liver dise^ (such as that 
caused by alcohol), septic shock, cachexia and anorexia, . . > , 
20 ■ , . > ■ 

Wound Healing and Epithelial Cell Proliferation 

In accordance with yet a further ;aspect pf the prjesent invention, there is provided a \ 
process for utilizing polynucleotides or polypeptides, as wejl ap agonists or antagonists of the 
present invention, for therapeutic purposes,, for example, to stimulate e:pithelial cell 
25 proliferation and basal keratinocytes for the purpose of wound healing, and to stimulate hair 
follicle production and healing of dermal wounds. Polynucleotides or polypeptides, as well as 



BNSDOCID; <WO 0070076A1J_: 



■1 . <l 



' WO00/7(H>76 \y.:- 

PCT/USOO/13504 

176 

agonists or antagonists of tKe present inVeti'iiori, ri^ay' be clinically useful in stimulating 
wound healing including surgical wounds/^xdi'sidhal Wound^^ 

damage of the dermis and epidermis, eye tissir^' wdurids, dental tissue wounds.' oVal cavity 
wounds, diabetic ulcers, dermal ulcers, cubitus Ulcers, arterial ulcers, venous stasis ulcers. 
5 burns resulting from heat exposure oi^ chenfticalV; and other abnormal wound healing 
^ ' conditions such as uremia, malnutritiori. vitamin deficiencies and complications associted 
with systemic treatment with steroidk. radiation therapV and antineoplastic drugs and 
antimetabolites. Polynuclebtides or pbiypeptides. as well as^ agonists or antagonists of the 
present invention, could be uied to promote dermal reestablishment subsequent to dermal 

10 ■ loss ■■ ■■• ■■ ■ < ■ ■ . ' ■ ■ / , , 

Polynuctodes or'polyiieptides. as'Well as Agonists or antagonists of the present 
invention, could be used to increase the adker^snce of ikin grafts to a wound bed and to 
stimulate- relepith'eliilizatidnfroiti the Wound bed; The "following are types of grafts that 
polynucleotides or pblyjjeptidei. a^onisti or^^htaUoni^ts of ihe present invention, could be 
15 used to increase adhe-renceto i wound bed: aiitbgrafts; artificial skin, allograft, autodermic 
^graft. autoepdermlfc^^raftsl a'vaciii^^ grafts; Biaif-BroWW^kfts; bi,ne graft, brephoplastic 
:= grafts, cutis graft. d6la:^bd graft, dermic^ g^ft. e|,idermi<; graft, fascia grafl/full thickness 
graft, heterologdus^ grkft, xenbgraVtV homologous grafi; ^tiyp^VlasU^ graft, lamellar graft, 
mesh graft, mucosal -g.^art,-Ollier-thiersch graft, om^npal gra'ft,' patch graft, pedicle graft, 
20 penetrating graft, splitskiri gMt. thick split graft. Polynucleotides or polypeptides, as well as 
agonists or antagonists of the present invention, can be used to promote skin strength and to 
improve the appearance of aged skin.' ' 

It is believed that frolyfiuclebtides or polypeptides; as well as agonists or antagonists of 
the present invention, 'wiir'a'lso produce changes in hepatocyte proliferation, and epithelial 
25 cell proliferation in the^lung. breast, pancreas, stomach, small ii^testing. and large intestine. 
Polynucleotides or polypeptides; as well as agonists or antagonists of the present invention. 
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could promote proliferation of epithelial.cellsf su as sebocytes, hair follicles, hepatocytes, 
type 11 pneurnocytes, mucin-producing gpblet cells,, and other epithelial cells and their 
progenitors .contained within the skin, lung, liver, and gastrointestinal tract. Rplynucleotides 
or polypeptides, agonists or antagonists of the present invention, may promote proliferation 

5 of endothelial cells, keratinpcytes, and tosa^^^ . 

Polynucleotides or polypeptides, as well as agonists or antagonists of the present 
invention, could also be used to reduce the side effects of gut toxijcity . that result from 
radiation, chemotherapy treatments (^r viral infections. PolynMoleotides or polypeptides, as 
well as agonists or antagonists, of the preseint, invention, may have a cytoprptective effect on 
,10 the small intestine mucosa. Polynucleotides or polypeptides, as well as agonists or 
antagonists of the present invention, may also stimulate healing of mucositis (mouth ulcers) 
that result from chenriotherapjf and yirar infect^^ . ' : , 

Polynucleotides or polypeptides, as well as agonists pr antagonists of the present 
invention, could further be used in full regeneration of skin inj full, and partial thickness skin 

15 defects, including burns, (i^.e., repppujation of hair follicles, 5weat glands,^ and sebaceous 
glands), treatment of other skin defects such as psoriasis. Pplynucjeotides or polypeptides, as 
well as agonists or antagonists of the present in ventioii,.could, be^ treat epidermolysis 

bullosa, a.defect in adherence of the epidermis to dermi^, which resuUs in 

frequent, open and painful blisters by accelera^ of .these lesions. 

20 Polynucleotides or polypeptide?, as well as agonists or antagonists of the present invention, 
could also be used to treat gastric and doudenal ulcers and help heal by scar formation of the 
mucosal lining and regeneration of glandular niucosa and.,duodenal mucosal lining more 
rapidly. Inflamamatory bowel diseases, such as Crohn's disease and ulcerative colitis, are 
diseases which result in destruction of the mucosal surface of the small, or large intestine, 

25 respectively. Thus, polynucleotides or polypeptides, as well as agonists or antagonists of the 
present invention, could be used to promote the resurfacing of the mucosal surface to aid 
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more rapid healing and to prevent progression of inflammatory bowel dis'ease. Treatment 
with polynucleotides or polypeptides, agonists or antagonists of the present invention, is 
expected to have a significant effect on th6 production of miicus throughout the 
gastrointestinal tract and could be used to protect the 'intestinal mucosa from injurious 
5 substances that are ingested or following surgery. Polynucleotides or polypeptides, as well as 
agonists or antagonists of the present invention, could be used to treat diseases associate with 
^ the under expression. - < , - 

Moreover, polynucleotides or polypeptides, as well as agonists or antagonists of the 
present invention, could be used to prevent and heal damage to the lungs due to various 

10 pathological states. Polynucleotides or polypeptides, as well as agonists or antagonists of the 
present invention, which could stimulate proliferation and differetitiation and promote the 
repair of alveoli and'brochiolar epithelium to prevent or treat acute or chronic lung damage. 
For example, emphysema, which results in the progressive loss of aveoli, and inhalation 
injuries, i.e., resulting from smoke intialatioh and burns, that cause necrosis of the 

15 brorichiolar epitheiium and alveoli could be effectively trdated using polynucleotides or 
polypeptides, agonists or' antagonists of the present invention: Also, polynucleotides or 
polypeptides, as well as agonists or antagonists of the present inveritiori, could be used to 
stimulate the proliferation of and differentiation of type'Il pneumocytes; which may help treat 
or prevent disease such as hyaline membrane diseases, such as infant respiratory distress 

20 syndrome and bronchopulmonary displasia, in premature infants. 

Polynucleotides or polypeptides, as well as agonists or antagonists of the present 
invention, could stimulate the proliferation and differentiation of hepatocytes and, thus, could 
be used to alleviate or treat liver diseases and pathologies such as fulminant liver failure 
caused by cirrhosis, liver damage caused by viral hepatitis and toxic substances (i.e., 

25 acetaminophen, carbon tetraholoride and other hepatotoxins known in the art). 
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. - ln;addition, polynucleotides or. polypeptides, as well as agonists or antagonists of the 
present invention,xould be used,tre^t or prevent the onset of diabetes mellitus. In patients 
, with .newly diagnosed Types I and U diabetes, where some islet cell function remains, 
polynucleotides or polypeptides, as well as agonists or antagonists of the present invention, 
5, could be used to maintain the islet function so as .to alleviate, delay or prevent permanent 
manifestation of the disease. Also, polynucleotides or polypeptides, as well as agonists or 
antagonists of the present invention, could be used as an auxiliary in islet cell transplantation 
to improve or promote islet cell functipn. . 

. jlO Neurological Diseases ^ , . . „ 

In accordance with yet a further aspect of the present invention, there is provided a 
. process for utilizing polynucleotides or polypeptides, as well as agonists or antagonists of the 
present invention, for therapeutic purposes, for example, to stimulate neurological cell 
proliferation and/or differentiation. Therefpre, polynucleotides, polypeptides, agonists and/or 
15 antagonists of the invention ^may be used to treat and/or detect neurologic diseases. 
Moreover, pplynucleotides or polypeptides, or agonists or antagonists of the invention, can be 
used as a marker or detector of a particular nervous system disease or disorder. 

Examples of neurologic diseases which can be treated or detected with 
polynucleotides, polypeptides, agonists, and/or antagonists of the present invention include 
20 brain diseases, such as metabolic brain diseases which includes phenylketonuria such as 
maternal phenylketonuria, pyruvate carboxylase deficiency, pyruvate, dehydrogenase 
complex deficiency, Wernicke's Encephalopathy, Jbrairi edema, brain neoplasms such as 
cerebellar neoplasms which include infratentorial neoplasms, cerebral ventricle neoplasms 
such as choroid plexus neoplasms,^ hypothalamic neoplasms, supratentorial neoplasms, 
25 canavan disease, cerebellar diseases, such as cerebellar ataxia which include spinocerebellar 
degeneration such as ataxia telangiectasia, cerebellar dyssynergia, Friederich's Ataxia, 
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Machado-Joseph Disease, olivopontocerebellar atrophy, cerebellar neoplasms, such as 
infratentorial neoplasms, diffuse cerebral sclerosis -such as encephalitis periaxialis, globoid 
cell leukodystrophy, metachromatic; leukodystrophy and subacute sclerosing panencephalitis, 
cerebrovascular disorders (such as carotid artery diseases which include carotid artery 

5 thrombosis, carotid stenosis and Moyamoya Disease, cerebral amyloid angiopathy, cerebral 
aneurysm, cerebral anoxia, cerebral arteriosclerosis, cerebral arteriovenous malformations, 
cerebral artery diseases, cerebral embolism and thrombosis such as carotid artery thrombosis, 
sinus thrombosis and Wallenberg*s Syndrome, cerebral hemorrhage such as epidural 
hematoma, subdural hematoma and subarachnoid hemorrhage, cerebral infarction, cerebral 

10 ischemia such as transient cerebral ischemia. Subclavian Steal Syndrome and vertebrobasilar 
. insufficiency^ vascular dementia such as multi-infarct dementia, periventricular leukomalacia, 
vascular headache such as cluster headache, migraine, dementia such as AIDS Dementia 
Complex, presenile dementia such as* Alzheimer's Disease and Greutzfeldt-Jakob Syndrome, 
senile dementia such; as Alzheimer's Disease and: progressive supranuclear palsy, vascular 

15 dementia such as multi-infarct dementia, encephalitis vvhich include encephalitis periaxialis, 
viral -^encephalitis such as epidemic encephalitis,. Japanese Encephalitis, St. Louis 
Encephalitis, tick-borne encephalitis.rind.i West Nile Fever, acute disseminated 
" encephalomyelitiis, meningoencephalitis siich as. uveomeningoencephalitic syndrome, 
Postencephalitic Parkinson*. Disease and subacute sclerosing panencephalitis, 

20 encephalpmalacia such as periventricular leukomalacia, epilepsy such as generalized epilepsy 
which includes infantile spasms, absence epilepsy, myoclonic epilepsy which includes 
MERRF Syndrome, tohic-clonic epilepsy, partial epilepsy such as complex partial epilepsy, 
frontal lobe epilepsy and temporal lobe epilepsy, post-traumatic epilepsy, status epilepticus 
such as Epilepsia Partialis Cbntinua, Hallervorden-Spatz Syndrome, hydrocephalus such as 

25 Dandy-Walker Syndrome and normal pressure hydrocephalus, hypothalamic diseases such as 
hypothalaniic neoplasms, cerebral malaria, narcolepsy which includes cataplexy, bulbar 
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poliotnyelitis, eerebri pseudbturrton-Rett Syndrome, Reye's Syndrome, thalamic diseases, 
cerebral toxoplasrtlosisv intracraniaf taberGuloma and Zellweger Syndrome, central nervous 
system infections such as AIDS Pernentia Gonriplex, Brain Abscess, subdural empyema, 
encephalomyelitis such as Equine Encephalomyelitis, Venezuelan Equine Encephalomyelitis, 
5 Necrotizing Hemorrhagic Encephalomyelitis,! Visna, cerebral malaria, meningitis such as 
arachnoiditis, aseptic meningtitis such as^iral meningtitis which includes lymphocytic 
choriomeningitis. Bacterial meningtiti's which includes: Haemophilus Meningtitis, Listeria 
Meningtitis,. Meningococcal Meningtitis i such as Waterhouse-Friderichsen Syndrome, 
Pneumococcal Meningtitis and meningeaf tuberculosis, fungal meningitis such as 
10 CryptOcoccal Meningtitis, - subdural: effusion;^, meningoencephalitis such as 
' uVemeningoencephalitie syndrome, mycHtis such as transvense myelitis, neurosyphilis such 
i as tabes dorsalis. poliomyelitis which includes bulbar poliomyelitis = 3jid postpoliomyelitis 
' syndrome, prion diseases (stich\ as Creutzfeldt-Jakob Syndtomei :Bovine Spongiform 
~ ' Encephalopathy, Gerstmann-Stratissler Syndrome, KurU^ .Scrapie), cerebral toxoplasmosis, 
15 central nervous system -neoplasms; ^uch as : brain neoplasmsr that include cerebellear 
neoplasms such as infratentbrial. neoplasms, cerebral . ventric;le,:neoplasms such as choroid 
plexus neoplasms, .hypothalamic -neoplasms^ - and supratentoriaj , neoplasms, meningeal 
' neoplasms, spinal cord'neoplasms.which;^nclude epidural neopUsms^idemyelinating diseases 
such as. Canavan Diseases,: diffuse cerebral scelori$ which. inqliides .adrenoleukodystrophy, 
20 encephalitis periaxialis, globoid cell: leukodystrophy,, diffuse cerebral sclerosis such as 
metachromatic leukodystrophy,:- allergic . encephajomyelitjSi. necrotizing .hemorrhagic 
^ encephalomyelitis, progressiveMmultifocal leukoencepha.lop^thy, multiple sclerosis, central 
pontine myelinolysis, transverse myelitis, neuromyeliti;? ppti<;:a^ Scrapie, Swayback, Chronic 
Fatigue Syndrome^. Visna, High: Pressure. Nervous Syndrome, Meningism. spinal cord 
25 diseases such as amyotonia congenita, amyotrophic laterajl sclerosis, spinal nriuscular atrophy 
such as Werdnig-Hoffmann Disease, spinal cord compression, spinal cord neoplasms such as 
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epidural neoplasms, syringomyelia/Tabes Dorsalis, Stiffs Syndrome, mental retardation 
such as Angelman Syndrome, Cri7du-Ghatr,Syndijo,me, De Lange's Syndrome, Down 
Syndrome, Gangliosidoses such as gangliosidoses, G(M1), Sandhoff Disease, Tay-Sachs 
Disease, Hartnup Disease,, hompcystinuria,. Laurence-Moon- Biedl Syndrome, Lesch-Nyhan 
5 Syndrome, Maple Syrup. Urine Disease, mucqlipidosis such as fucosidosis, neuronal ceroid- 
lipofuscinosis, oculocerebrorenal syndrome, phenylketonuria such ; as maternal 
phenylketonuria, Prader-Willi Syndrome^, Rett-.Syndrome, Rubinstein-Taybi Syndrome, 
Tuberous Sclerosis,; WAGR. Syndrome,: nervous= system abnormalities such as 
hploprosencephaly, neural tube defects such as anencephaly which includes 

10 hydraingencephaly, . Arnold-Chairi Deformity, encephalocelCi meningocele, 
meningomyelocele, spinal dysraphism, such as spina bifida cystica and spina bifida occulta, 
hereditary motor and sensory neuropathies which include Charcot-Marie Disease, Hereditary 
optic atrophy, Refsum*s Disease, hereditary spastic paraplegia, Werdnig-Hoffmann Disease, 
Hereditary Sensory, and Autonomic Neuropathies, such as Congenital Analgesia and> Familial 

15 Dysautonomia, Neurologic; manifestations (such. aS::'agnosia that include Gerstmann*s 
/ Syndrome, Amnesia . such as-retrograde ^amnesia, apraxia,; neurogenic bladder, cataplexy, 
communicative disorders such as hearing disorders that, includes deafness, partial hearing 
loss, loudness reeruitnient, and tinnitus^ language disorders suciv as aphasia which include 
agraphia, anomia, broca. aphasia, ;;and Wernicke /Aphasia,, Dyslexia such as Acquired 

20 Dyslexia, language development disorders, speech, disorders such as aphasia which includes 
anomia, . broca aphasia and; Wernicke Aphasia, articulation disorders, communicative 
disorders such as speech disorders which include dysarthria, echolalia, mutism and stuttering, 
voice disorders such: as aphonia and hoarseness, decerebrate state, delirium, fasciculation, 
hallucinations, meningism, movement disorders such as angelman syndrome, ataxia, 

25 athetosis, chorea, dystonia, hypokinesia, muscle hypotoniai myoclonus, tic, torticollis and 
tremor, muscle hypertonia such as muscle, rigidity such as stiff-man syndrome, muscle 
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spaiiticity, paralysis' such' '^a^ facial *^"paralysis^ w includes Herpes Zoster Oticus, 
Gast^oparesisV Hemiplegia; Gf)iitK^ as diplopia, Duane's Syndrome, Horner's 

Syndrome,' Chronic progressive ex^^ such as Kearns Syndrome, Bulbar 

^Paralysis, Tropical Spasti^^e ParaparesisV Paraplegia such as Brown-Sequard Syndrome, 
cjuadiriplegia, respiratory paralysis! and vocal cord paralysis, paresis, phantom limb, taste 
disbi-defs such as ageusia and dysgei^sia> visiori disorders such as amblycypia, blindness, color 
vision defects, diplopia, hemi^rtOpsiafscotoma and subnbrnial vision, sleep disorders such as 
hypersomnia whichUncludes KieSne-l^vih Syndrome, i^^^ somnambulism, spasm 

such as trismus; unconsciousness such as' cfi^na, persist and syncope and 

vei-tigo, neuromuscular diseases sucfi-ds aniyotdma tohgemta, anlyotrophic lateral sclerosis, 
Bambert-Eaton Myasthenic Synd'roniev-rrtbtbr neuron'^ muscular- atrophy such as 

s|)inar muscular atrophy, Gharc^t^arie Disease and Werdnig^HoffTnann Disease, 
' Pbstpolibmyelitis Syndronle, MflSciilar Dystrophy, Myasthenia Gravis, Myotonia Atrophica, 
■ Myotonia Gonfenita; NemkWne - Myojpa^^^^ Familial Periodic Piratysrs, Multiplex 
Paramyloclonus, Tropical Spastic* Paraparesis and Stiff-Man Syndrome,' peripheral nervous 
system diseases such afs acrody nia,- amyloid neurbpithies, autonomic nervous system- diseases 
suth as Adie's 'Syndr(5nie,^^Barre^Lieb;u^ Synd Horner's 
Syndronfie; Reflex &ympathetic^^;^^©ystrophy' and Shy-Drager Syndrome, Granial Nerve 
Diseases such 'as Acoustic^ NdrVe- Diseases- such as. Aeoastk Neuroma which includes 
Neurofibromatosis 2, Facial Nerve Diseased 'such as Facial- Neiiralgia;Melkersson-Rosenthal 
Syndrome, ocuter motility disorders Which includes amblyopia:; mystagmus, oculomotor nerve 
paralysis, ophthalmbplegia stfch as^ Dtidne's Syndrome/. Horner's Syndrome, Ghronic 
Progressive External Ophthalmoplegia which includes Kearns Syndrome, Strabismus such as 
Esotropia and Exotropia, Oculomotor Nerve Paralysis, Optic Nerve Diseases such as Optic 
Atrophy which includes Hereditary Optic Atrophy, Optic Disk Drusen, Optic Neuritis such as 
Neuromyelitis Optica, Papilledema, Trigeminal Neuralgia, -Vbcal . Cord Paralysis, 
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Demyelinating Diseases such as Neuromyelitis Optica and Swayback, Diabetic neuropathies 
such as diabetic foot, nerve compression syndromes such as carpal tunnel syndrome, tarsal 
tunnel syndrome, thoracic outlet syndrome such as cervical rib syndrome, ulnar nerve 
compression syndrome, neuralgia such as causalgia, cervico-brachial neuralgia, facial 

5 neuralgia and trigeminal neuralgia, neuritis such, as experimental allergic neuritis, optic 
neuritis, pblyneuritis,-polyradiculoneuritis and radiculities such as polyradiculitis, hereditary 
motor and sensory neuropathies such as CKarcot-Marie Disease, Hereditary Optic Atrophy, 
Refsum*s Disease, Hereditary Spastic Paraplegia and Werdnig-Hoffmann Disease, Hereditary 
Sensory and Autonomic Neuropathies which include Congenital Analgesia and Familial 

10 Dysautonomia, POEMS Syndrome, Sciatica, Gustatory, Sweating and Tetany). / : ; 

Infectious Disease • ' ^ .! . . ■ ; ; 

Polynucleotides or poly|)eptides; as well as agonists or antagonists of the present 
invention can be used to treat or detect infectious agents; For example, by increasing the 

15 immune response, particularly increasing the proliferation and differentiation of B and/or T 
cells, infectious diseases may be treated. The irrimune're^ponse.may be increased by either 
enhancing an existing immurie response. Or ^ by initiating la - new immune response. 
Alternatively, polynucreotides or- polypeptidesv'as well as agonists or antagonists of the 
present invention miay also directly inhibit the infectious agent, without necessarily eliciting 

20 an immune response. *' * ' ^ : ... 

* ■ • Viruses are one example bf an infectioiis agent that can cause disease or symptoms 
that can be treated or detected by a polynucleotide or "polypeptide and/or agonist or antagonist 
of the present iriventron: Examples of viruises, include, but are not limited to Examples of 
viruses, include, but are n6t limited to the following DNA and RNA viruses and viral 

25 families: Arbovirus, Adenoviridae, Arenaviridae, Arterivirus, Birnaviridae, Bunyaviridae, 
Caliciviridae, Circoviridae; Coronaviridae, Dengue, EBV; HIV, Flaviviridae, Hepadnaviridae 
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■ .<Hepamis), Herpesviddae (such a^, CytomegaloYirus,. H Simplex, Herpes Zoster), 
v^jr ^ Monbnegavirus (e.g., Paramyxoyiridae, Jylorbillivirus,i Rhabdoviridap), Orthornyxoviridae 
s: (e g:. Influenza Av Influenza ,B, and parainfluenza), Papiloma virus, Papovaviridae, 
Parvoviridae, Picornaviridae, Poxviridae (such as Smallpox or Vaccinia), Reoviridae (e.g., 
5 Rotavirus), Retroviridae (HTLVtI, HTLVtll, Lentivirus), and Togaviridae (e.g., Rubi virus), 
iii: Viruses falling within these families can cause a variety of diseases or symptoms, including, 
but not limited to: arthritis, bronchiollitiSi respiratory syncytial virus, encephalitis, eye 
infections (e.g.i conjunctivitis, keratitis), chronic fatigue syndrome, hepatitis (A, B, C, E, 
Chronic Active, Delta), Japanese B encephalitis,. Junin,/C^^ Valley fever, 

10 yellow fever, meningitis, opportunistic infections (e.g., AIDS), pneumonia, Burkitt's 
Lymphoma, ehickenpox, hemorrhagic fever. Measles, Mumps, Parainfluenza, Rabies, the 
common cold, Polio, leukemia. Rubella, sexually transmitted dise^se^, skin diseases (e.g., 
' Kaposi's, warts), and viremia. polynucleotides on polypeptides, or agonists or antagonists of 
the invention, can be. used to. treat or detect any of these symptoms or diseases. In specific- 
15 embodiments, potyiiticleotides^ppfy peptides, .cwr agpaist?: or amagonists^^^o^ invention are 
used to treat: meningitis, pengue, EBV,:and/or;hepatitisXe.g., hep^Mti^^)^, In an additional 
specific embodiment: poly nuclq^otides, polypeptides, Qr^ or anlagonists of the 

; ' invention are used to tre.at; patients nonresponsive to, o^h^r commercially 
. V V available hepatitis vaccines. In. a further f^pecifiCj embodiment polynucleotides, polypeptides, 
20 or agonists or antagonists of the invention are used to treat AIDS. , , , 

Similarly, bacterial or fungal age^nts that can cause disea.se or symptoms and that can 
: , be treated or detected by:a pQlynucleotide or poly peptidp.and/Qi:. agonist or antagonist of the 
. present invention include, butppt Umited, to, include^, but not.limited to, the following Gram- 
Negative and'Gram-positivie bacteria aiid bacterial . families. and fungi: Actinomycetales (e.g., 
- 25 Gorynebacterium, -Mycobacteriun^, :Nprcardja), Cryptocqccys neoformans,. Aspergillosis, 
Bacillaceae (e.g.. Anthrax; Clostridium), Bacteroidaceae,.Blastomycosis, Bordetella, Borrelia 
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(e.g., Borrelia burgdorferi. Brucellosis/ earididiasis/ Carripylobact^^^^ 
Cryptococcosis, Dermatocycoses, E. cdli (e.g:, Eriterotoxigehic E. coli and 
Enterdheniorrhagic E. coli), Entefobacteriacfeae (Klebsiella, Salmonella (e.g:, Salmonella 
typhi, and Salmonella paratyphi), Serratia, Visrsinia), Erysipelothrix, Helicobacter, 

5 Legionellosis, Leptospirosis, Listeria, Mycopliasmatales, Mycobacterium leprae, Vibrio 
cholerae, Neisseriaceae (e.g., Acinetobacter, ' Gonbrrhea, Menigococcal), Meisseria 
fneningiti'dis, Pasteurellacea Infections (e.gi, Actinobacillus, Heamophilus (e:g., Heamophilus 
influenza type B), Pasteurella)*, Pseudbmonas, Rickettsiaceae, Chlamydiaceae, Syphilis, 
Shigella spp.. Staphylococcal, Meningiococcal, Pneumococcal and Streptococcal (e.g., 

iO Streptococcus pneumoniae and (jrbup B Streptococcus). These bacterial of fungal families 
can cause the foll'owiiig dlseaises or syhfl|)tomk; including^ but not limited to: bacteremia, 
endocarditis, eye inifections (cohjuhctivitis, tuberculosis, uveitis), gingivitis, Opportunistic 
infections (e.g., AIDS rellated infections), ijaroiiychia, prosthesis-related irifectioris, Reiter's 
Disease; respiratory triact infections, suih as Whooping Cough or Empyema, sepsis, Lyme 

15. Dis'ease, Cat-Scratch Diseaise, Dysentery,' Paratyphoid Fever', food poisoning, Typhoid, 
pneumonia. Gonorrhea, meningitis (e.g., mengitis types A and B), Chlamydia, Syphilis, 
Diphtheria, Leprosy, Paratuberculosis, Tuberculosis, Lupus, Botulism, gangrene; tetanus, 
impetigo, Rheumatic Fever, Scarlet Fbver, sexually transmitted diseases, skin diseases (e.g., 
cellulitis, dermatocycoses), 't6xemia,' urinary ' ti-act infections, wound infections. 

20 Polynucleotides or polypeptide's, agonists or antagonists of the invention, can be used to treat 
or detect any of these symptoms br diseases.' In ^^pecific enibodiments, Ppolynucleotides, 
polypeptides, agbnists or ahtagoriists of the' invention are used to treat: tetanus, Diptheria, 
botulism, and/br meningitis type B. 

Moreover, parasitic agents causing disease or symptoms that can be treated or 

25 detected by a polynucleotide^ or polypeptide and/or agonist or antagonist of the present 
invention include, biit riot limited to, the following families or class: Amebiasis, Babesiosis, 
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^Coccidiosis, Cryptosppridtpsis, .Pientamoebiasi^ Dourine, Ectoparasitic, Giardiasis, 
- i Helminthiasis, .Leishmaniasis^ Tjieileriasis, Toxoplasmosis, Trypanosomiasis, and 
Trichomonas and Sporozoans.^e^., iPlasmodiuni virax, Plasmodium falcipariurn, Plasmodium 
J malariae and Plasmodium ovale). These , parasites can cause a variety of diseases or 
5. symptoms, including, but not^ lirni^ed to; Scabies, Trombiculiasis, eye infections, intestinal 
.disease. (e.g., dysentery, giardiasis), liy^r disease, lung disease, opportunistic infections (e.g., 
. AIDS related), m^^laria, pregnapcy.xpmplications, and toxopjasmpsis.. polynucleotides or 
polypeptides, on agonists or antagonists, of the inventipn, can be. used to treat or detect any of 
. these symptoms or diseases, ^ ^ . - 

10 . Polynucleotides or polypeptide?, 3S well as agonists or antagonists of the present 

.invention of the present invention. could either be by administering an effective amount of a 

.:; polypeptide to the patient, or by .remqyiiig cells, from the patient, supplying the cells with a 
polynucleotide of the present invention, and returping the engineered cells to the patient (ex 
yivp therapy). Moreover, t)ie polypeptide or pqlynMcleptide pf the present invention can be 

^15 used as an antigen in a.vaccine, to raise an ininiune Tjesppnse against Infectious disease. 

Re generation - i . =ij v: .--r^- 

, Polynucleotides or polypeptides, as well as agonists or antagonists of the present 
; invention can be iised to differentiate, proliferate, and attract cells, leading to the regeneration 
.20 of . tissues. (See, Science 276:5,9-87 (1997).) The regeneration of tissues could be used .to 
repair, replace, or protect tissue damaged by congenital defects, trauma (wounds, burns, 
incisions, or ulcers), age, disease (e.g. osteoporosis, osteocarthritis, periodontal disease, liver 
failure), surgery, including cosmetic plastic surgery, fibrosis, reperfusion injury, or systemic 
cytokine damage. , , ^ ^ ^ . 
25 Tissues that cpuld.be regenerated using the present invention include organs (e.g., 

pancreas, liver, intestine, kiclney, skin, endothelium), muscle (smooth, skeletal or cardiac). 
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vasculature (including vascular and lymphatics), nervous, hematopoietic, and skeletal (bone, 

cartilage; tendon, and ligament) tissue. Preferably,i regeneration occurs without or decreased 

scarring. Regeneration also may include angiogenesis. 

Moreover, polynucleotides or polypeptides, as well as agonists or antagonists of the 
5 present invention, may increase regeneration of tissues difficult to heal. For example, 

increased tendon/ligament regeneriation would -quicken recovery time after- damage. 
' Polynucleotides or polypeptides, as well as agonists or antagonists of the present invention 

could also be used prbphylactically in an effort to avoid damage. Specific'diseases that could 

be treated include of tendinitis, carpal tunnel syndrome, and other tendon or ligament defects, 
to A further example of tissue regeneration of non-healing wounds includes pressure ulcers, 

ulcers' associatedWith vascular insufficiency - surgical/ and traumatic wounds. 

Similarly, nerve and brain tissue could also be regenerated by using polynucleotides 

or poly peptides, "ais well as agonists or antagonists of thfe present invention, to proliferate and 

differentiate nerve cells'. Diseases that could be treated using this method include central and 
15 peripheral nervous system diseases, neuropathies, or mechanical and traumatic disorders 

(e.g., spinal cord disorders, head trauma, cerebrovascular disease, and stoke). Specifically, 
' ^ diseases associated with peripheral nierve injurr neuropathy (e.g., resulting from 

chemotherapy or other medical theriapies), localized neuropathies, and central nervous system 

diseases (e!g:; Alzheimer's disease; Parkinson's disease, Huntington's disease, amyotrophic 
20 lateral ' sclerosis, ahd Shy-Drager syndrome), could all be treated using the polynucleotides or 

polypeptides, as well as agonists or antagonists of the present invention. 

Chemotaxis - - • . ' . : ; . 

'Polynucleotides or polypeptides, as well as agonists or antagonists of the present 
25 invention may have chemotaxis activity. A chemotaxic molecule attracts or mobilizes cells 
(e.g., monocytes, fibroblasts, neutrophils, T-cells, mast cells, eosinophils, epithelial and/or 
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endothelial cells) to a>particular site jn the^body, such as inflammation, infection, or site of 
- hyperproliferation. The mobilized. cells can then fightpff and/or heal the particular trauma or 
abnormality. \.r':\'')^,/^\'ii y- -I'i .>■.-.,•. 

v: : Polynucleotides or.polypeptides,, as w^^ as agonists or antagonists of the present 
5 inventioa may increase chemojtaxic. activity of particular cells, These cf^emotactic molecules 
can then be used to treat inflammi^ttion, infection^ hyperprpliferative disorders, or any immune 
system disorder by. increasing the number of cells targeted to ^. particular .location in the body. 
For example, chemotaxic molecules can bp^.used to;treat wounds and other trauma to tissues 
by attracting immune . {cells to t'he injur^.|Qcatiori, Chemptactic molecules of the present 
10 invention can also attract fibroblast3,'Wihiqh;can^^^^ 

It is also contemplated. tha{ pplyn.uclep,tides qr polypeptides, as well. as agonists or 
' . * antagonists of the presentinvention njayf Jnbibit chem^ activity. T^ese piolecules could 
■ also be used to treat disord!erS( ThusvipplynuGleptides or.polypepti^es,^^^^^^ agonists or 

. . antagonists of the present jnventipn cpjuld,, be u^^^ ^ 
15^ -lo • . '. . ^ *. : , V- -J, .-..'-'v^'ir;:. '/ 7 - ^/ ■ ^/:.'^.^•-^:^;.! 

Binding Activity - ; . \ s;?. r ',v^ i.. v;*> ■;r^M- w -L;;!,.. r-«-, . ..v/y 

A polypeptide ;Qf the. pres,ent invention may ^bej^^sed to ,screen for molecules that bind 
. r tO; theipolypeptide .pr;for .nriple^uie^ tq^w The binding of the 

polypeptide and the jjaplecule- |t\ay activate c^^ or 
20 decrease activity of the polypeptiidie/Or the rnolecule. bound, rEx^ of such molecules 
include antibodies, oligojjucleotides; proteins (e.g., receptprs),or small molecules. 

Preferably, the molecule is closely related to the natural ligand of the polypeptide, 
e.g., a fragment of the ligand, or a natural substrate, a ligand, a structural or functional 
mimetic. (See, Goligan et al.. Current Protocols in;lmniunolpgy l(2):Chapter 5 (1991).) 
25 Similarly, the molecule can be closely i;elated to the natur^l.receptor to which the polypeptide 
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binds, or at least, a fragment of the receptor capable.of being bound by the polypeptide (e.g.. 
active site). In either case, the molecule can be rati onaiiy designed using kno>yn techniques. 

Preferably, the screening for these moldculesnnvolves producing appropriate cells 
which express the polypeptide: Preferred cells: include cells from mammals, yeast, 
5 Drosophila, or E. coli. Cells expressing the polypeptide (or cell membrane containing the 
expressed polypeptide) are then preferably contacted with a test compound potentially 
containing the molecule to observe binding, stimulation, or inhibition of activity of either the 
polypeptide or the molecule. - ' - 

The assay may simply test binding(Of a' candidate compound to the polypeptide, 
10 wherein binding is detected by a label, or in an assay involving competition with a labeled 
competitor. Further, the assay may test whether the candidate compound results in a signal 
generated by binding to the polypeptide. ^ ... ' ; 

Alternatively; the assay can be cairried out using cell-free preparations, 
polypeptide/molecule affixed Ito' a solid support, chemical libraries, or natural product 
15 mixtures. The assay ma^' allsb sfmply -comprise the steps- of mixing a candidate compound 
' with a solution: coritaihihg a polypeptide, measuring polypeptide/molecule activity or 
binding, and comparing the polypeptide/molecule- activity br binding to a standard. 

' Preferably, an ELISA assay can measure polypeptide level or activity in a sample 
(e.g., biological sampl^)-usiti^ ia mohocloriar or pblyclonal antibody. The antibody can 
20^ measure polypeptide level or activity by either binding, directly or indirectly, to the 
polypeptide or by competing with the polypeptide' for a substrate. 

Additionally, the receptor to which the polypeptide of the present invention binds can 
be identified by numerous methods known- to those of skill in the art, for example, ligand 
panning and FACS sorting (Goligan; et al., Current Protocols in Immun., 1(2), Chapter 5, 
25 (1991)). For example, expression cloning is erriployed wherein polyadenylated RNA is 
prepared from a cell responsive to the polypeptides, for example, NIH3T3 cells which are 
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kn0w.n td:contarn multiple receptors for the FGF family proteins, and SC-3 cells, and a cDNA 
% library created from this RNAis divided into.pdols and used to transfect COS cells or other 
V ' cells that are not responsive to- the polypeptides. Transfected cells which are grown on glass 
slides are exposed toi the polypeptide:of the present invention, after they have been labelled. 
5 The polypeptides can be labeled^by.^ variety of?means including iodina^tion, or inclusion of a 
' recognition site for a site-specific protein kinase. s ; ^ i 

: Following fixation and, incubation, the slides are subjected to autOrradiographic 
analysis. Positive pools are identified and sub-pools are prep^ired andTe-transfected using an 
iterative sub-pooling and re-screening :proce$Si eyentua^Uy yielding a single clones that 
■ 10' ! encodes the putative receptor. j.: r.\ i I ; ^ : ' i . , • 

> ' As an alternative approach fOr;receptor identificatipn, the labeled polypeptides can be 
photoaffmity linked with cell membrane or e^ctract preparatipns that express the ^receptor 
molecule. Gross-linked material ;is resolved by PAGE^analysis and exposed to X-ray film. 
. . ? The labeled complex contaioiog the, re;ceptor3 of the polypeptides, can heKexcised,- resolved . 
. . 15 into peptide fragments;,; and sitbjeeted-to protejn mieTose^Mencing. The amino acid, sequence 
- obtained from microsequencipg w,ould be u§ed, tq design a set pf;dfgenerate^ oligonucleotide 
probes to screen a cDN A library to identify the g?;nes encoding .the putative receptors 
<m : . Moreover, the technicju^s of sg<?ne^shuffli 

codon-shuffling {collectively- rjeferre.d to as^ "P^^A,shuff^i;ng") may be employed to .modulate 
20 the activities of the polypeptide pf jthp present invention thereby effectively generating 
agonists and antagonists. of the. polypeptide ;Qf the present inYe,ntipn. See generally, U.S. 
4^; Patent Nos. 5,605 ,793,^5,8 11, ?38,;5;S30,72 Is 5.834,252, and 5,837,45.8, and Patten, P. A., et 
yh aL, Curr. Opinion Biotechnol: ;8:724r33 ( 1997); Harayama, S. Trends. BiotechrioL 1 6(2):76- 
; 82 (1998); Hansson, L. 0„ et al,;J: MoL BioJ, 287:.265-76 (1999); and Lorenzo, M. M. and 
. 25 Blasco, R. Bzo/ec/i/i/^M^^ 24(2):3p8-13 (1998) (eaph of these patents and publications are 
hereby incorporated by reference). In one embodiment, alteration of, polynucleotides and 
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corresponding polypeptides may be achieved by DNA shufflirig. DNA shuffling involves the 
asserfibly of two or more DNA segments into' a de*sired molecule by homologous, or site- 
specific, recombination. In another embdaimerit, polynucleotides and corresponding 
polypejjtides may be aiterred by being subjected to random mutagenesis by error-prone PCR, 

5 random nucleotide insertion or other methbdis. prior to recombination. In another 
embodiment, one or more components, motifs, sefctions, parts, domains, fragments, etc., of 
the polypeptide of the present invention' may be recombined with one or more components, 
motifs, sections, parts, domains, fragmentSj etc. of one or more heterologous molecules. In 
preferred embodiments, the heterologous molecules are family members. In further preferred 

10 embodiments, the heterologous molecule is a growth factor such as, for example, 
platelet-derived growth factor (PDGF), insulin-like growth .factor (IGF-1), transforming 
growth factor (TGF)-alpha, epidermal growth factor (EOF), fibroblast growth factor (FGF), 
TGF-beta, bone morphogehetic protein (TM4SF)-2, TM4SF-4, TM4SF-5, TM4SF-6, 
TM4SF-7, activins A and B, decapentaplegic(dpp), 60A, OP-2, dorsalin, growth 

15 differentiation factors (GDFs), nodal, MIS, inhibin-alpha, TGF-beta 1, TGF-beta2, TGF- 
beta3; TGF-beta5; and glial-derived neurotrophic factor (GDNF), - ^ 

Other prefeirred fragments are biologically active fragments of the polypeptide of the 
present invention.' Biologically active fragmehts are those exhibiting activity similar, but not 
' necessarily identical, lo''aii activity of the- polypeptide of the present invention. The 

20 biological activity of the fragments may include an improved desired activity, or a decreased 
undesirable activity. 

Additionally,' this invention provides a method of screening compounds to identify 
those which modulate the action of the polypeptide of the present invention. An example of 
such an assay comprises combining a mammalian fibroblast cell, a the polypeptide of the 

25 ' present invention, the compound to be screened ^hd ^[H] thymidine under cell culture 
conditions where thfe fibroblast cell would norrrially proliferate. A control assay may be 
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, , P^iformejd in the absence of the cpmppu screened and compared to the amount of 

fibrQhlast. proliferation in ihe presence of the compound to determine if the compound 
r f stimulates proliferation by det;^rn)ining the uptake of ^tHJ thymidine in each case. The 
amount of fibroblast cell prolife^ratiion is measured by liquid scintillation chromatography 

5 which measures the incorporation. -of '^[HJ thymidine.. Both agonist and antagonist 
^ compounds may be identified by this procedure. ; u 

r ' Inranother method, a manwnalian cdl or membrajie preparation expressing a receptor 
for a polypeptide of the present inventiottJs incubated \vith a labeled polypeptide of the 
present invention in the presence of the. compound. ^The ability of the compound to enhance 
10 or block this interaction could then be rheasured. Alternatively,: the response of a known 
Jsecond^^ hiessenger system fpllovving inter^cUon lof a compound to , be screened and the 
receptor is measured and the ability: of the compound to bind to the receptor and elicit a 
- -second messenger respbnse is mezksurfcditOideterminejftlie compound is a potentiar agonist 
^ ' : or' antagonist. SuchJsecondjniesj&ehge^r .ay;^^^ but,arfr not limiied tp; cAMP 

15 ; guanylate cyclase, ion'thatinels dnphosphoinositide.'hyd^^ , r ; ^ . : - _ ; % 

All of these above^iassays icao;. bemused. as diagnQSti^^ The 
. molecules discovered usmg these fa$say^? can be; usQd.:tpi|reat. disease or tp bring about a 
- ■ . • particulars resuIt'itJira ;patient;(Q.gM: blood inhibiting the 

polypeptide/moleeiile.' . Moreovers. the assays fcan disciover agents which may inhibit or 
^ 20 enhance the production of the, polypeptides of the inv^entiori from, suitably manipulated cells 
or tissues. r . , 

_ Therefore, the invention includes a method of identifying compounds which bind to a 
4* polypeptide of the invention comprising the steps of: (a), incubating ai candidate binding 
compound with a polypeptide of thp present invention; , and (b) determining if binding has 
25 occurred.. Moreover, the jnveatipn includes a method of idenjtifying agonists/antagonists 
comprising the steps of: (a) incubating a candidate compound with a. polypeptide of the 
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present invention, (b) assaying a biological activityv and (b) determining if a .biological 
activity of the polypeptide has been altered; = • . r ' t . 

Targeted Delivery ^ ^ '■ - ' 

5 In another embodiment, the invention provides a method of delivering compositions 

to targeted cells expressing a receptor for a polypeptide of the invention, or cells expressing 
a cell boiind form of a polypeptide of the invention. ,i 

As discussed herein, polypeptides: of antibodies of the invention may be associated 
with heterologous polypeptides; heterologous nucleic acids, toxins, or prodrugs via 
10 hydrophobic, hydrophilic, ionic and/or covalent interactions. In one enibodinient, the 
invention provides a method for the specific delivery of compositions of the invention to cells 
by administering polypeptides of the invention (including antibodies) that are associated with 
heterologous polypeptides or nucleic acids. In one example, the invention provides a method 
' ' for delivering a therapeutic proteininto the targeted cell. In another example, the invention 
15 provides a method for delivering^a single stranded;nucleic acid (e.g., anti sense ^or ribozymes) 
or double 'Stranded nucleic acid (e.g.-, DNA that can integrate i into the eeirs genome or 
replicate episomally and thafcan be transcribed) into the targeted cell. - . . / 

in another embodiment, the invention provides a method for the specific destruction 
• of cells (e.g., the. destruction of tumor cells) by< administering polypeptides of the invention 
20. ■ (e.g., polypeptidesof the'invention or antibodies of the invention) in association with toxins 
or cytotoxic prodrugs. . ^ ' : ' / i - 

By "toxin" is meant compounds that bind an4 activate endogenous cytotoxic effector 
systems, radioisotopes, holotoxins, modified toxins, catalytic subunits of toxins, or any 
molecules or enzymes not normally present in or on the surface of a cell that under defined 
25 conditions cause the cells death'. -Toxins that may be used according to the methods of the 
invention include, but are not limited to, radioisotopes known in the art, compounds such as. 
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for example, antibodies (or coriiplemerit fixing containing portions thereof) that bind an 
inherent or induced endogenous cytotoxic effector system, thymidine kinase, endonuclease, 
RNAse, alpha toxin, ricin, abrin, Pseudomonas exotoxin A, diphtheria toxin, saporin, 
momordini gelonin, pokeweed antiviral protein, alpha-sarcin and cholera toxin. By 
"cytotoxic prodrug" ts meant ai non-toxtc eojnpound that is converte^d by an enzyme, 
normally present in. the cell, into a cytotoxic compound. Gytotpxic prodrugs that may be 
used according to the methods of. the. inventian;(includev,,but are not limited to, glutamyl 
derivatives of benzoic acid mustard alkylating agent,; phosphate derivatives of etoposide or 
mitomycin C, cylosine arabinoside, dauriorubisin, and? pheno^cyacetamide derivatives of 
doxorubicin.-' ' A^n). "■>\!;.t. . \ •^. . ^ 

Drug Screening . {r -^-i-r. . -j y :y.- v ; ; 

Further contemplated is the use of the polypeptides of ^he, present invention, or the 

; polynucleotides encoding' these polypeptides^^ t«i>. screen for rpole.cules^ w^^^^^ modify the 
activities, of the. polypeptides of tli^ pfesent:;(iityentian:: ;^^ include 
contacting the pofypep^idejof the presentinvjentipn>wi.th a sele^ of 
having antagonist or agonist ^activity.,, and assaying- t<^Qi activity (Of tljese^polypeptides 

'■following -binding.' T ■■v.-. .. m-: z:'^ ^/.'^^^^'v.j.r,; ; • ; . r ^r. 

. ! V This invention is piarticuiarly .useful for scre^ening-tfierapeutic compounds by using the 
polypeptides of the ipresent:invfention,jor binding fragments, thereof, in any of a variety of 
drug screening techniques. The polypeptide or fragment employed in such a test may be 
affixed; to a sol id. support, expressed on. a. cell surface. -free in, solution, or located 
intracellularly. One method of drug screeining utilizes eukaryotic. or prokaryotic host cells 
which are stably transformed, with r^ecombinant nucleic acjd§ expressing the polypeptide or 
fragment; Drugs are screened against such transformed cells in competitive binding assays. 
One may measure, for exampJe, the formulation of complexes , between the agent being tested 
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and a polypeptide of the present invention. ^ ' !• 6 ; . / : ^ v : 

Thus, the present invention provides methods of screening for drugs or any other 
agents which affect activities mediated by the polypeptides of the present invention. These 
methods comprise contacting such an agent with a^pblypeptide of the present invention or a 

5 fragment thereof and assaying for the presence of a complex between the agent and the 
polypeptide or a fragment thereof, by methods^well knovvri in the art. In such a competitive 
binding assay, the agents to screen are typically labeled. Following incubation, free' agent is 
separated from that present in bound forni, and the amount of free or uncomplexed label is a 
measure of the ability of a particular agent to bind to the polypeptides of the present 

10 invention. - i , , . . ^ . .. , .; 

Another technique for drug screening provides high throughput screening for 
compounds having suitable binding affinity to the polypeptides of the present invention, and 
is described in great detail in European Patent Application 84/03564, published on September 
13, 1*984, which is incorporated tet-ein by reference herein. Briefly stated, latge numbers of 

15 different small peptide test compounds are synthesized on a solid substrate, such as plastic 
pins or some other surface. THe peptide test compounds are reacted with polypeptides of the 
pi-esent invention and wlashfed/fio'uhd polypeptides are then detected by methods Well known 
in the art. Purified polypeptides are coated directly onto plates' for usie in the 'aforementioned 
drug screening techniques: In addition, noh^neutralizing antibodies may be used to capture 

20 the peptide and immobilize it on the solid support. 

This invention also cbhtemplates the use of competitive drug screening assays in 
which neutralizing antibodies capable of 'binding polypeptides of the present invention 
specifically compete with a test' compound' for binding to the polypeptides or fragments 
thereof. In this maLnrier,'the antibodies are used to detect the presence of any peptide which 

25 shares one or more "antigenic epitopes with'a polypeptide of the invention. ' 
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Antisense And Ribozvme (Antagonists) ► 

t: ^Ifi specific embpdim^nt^j antagoaists according, to the present invention are nucleic 
acids cprr^sponding to the sequences, containej^ in, SEQ ID NO:X, or the complementary 
strarid thereof, and/or to nucleotide stequences.containecl in the cDNA plasmid:Z identified in 
; 5: Table 1. {In one embodiment, anti;5ense sequence is generated internally, by the organism, in 
another embodiment, the. anti^sp r^se sequence is separately adnriinistered (see, for^xample, 
> O'Connor, J., Neurochem.^ 56:560 .( 1 99^1). ^pligodeoxynucleotides as Antisense Inhibitors of 
^ Gene Expression, GRC, Press, Bpca Rat9n,,FL i(1988). . An^isens^ technology can be used to 
control gene expression through antisense DNA o^ R^IA,,or thrpugh tijiple-helix forniation. 
10 Antisense techniques are discussed for example, in Okano, J., Neurochem. 56:560 (1991); 

Oligpdeoxy nucleotides as An,tise^ise^;lTihihH9rs of Gene.Expression, CRC Press, Boca Raton, 
i FL (1988).; Triple helix formatipn is dis^^^ fpi; instance, Lee et al.. Nucleic Acids 

v i Research 6:3073 (197g>)-^CoQney et al., Scien^^ qervan et al.,,Science 

.;r 25 1:;1300 (199l).fTbe'methods ^^e ba^iej[j orv bfndia&Qf a polynucleotide to a complementary 

;J5 ; .DNAorRNA^, , o.;;,..;.^, .-on^orr:-::-; ^-A 1.:--: ■; r • //^ j 

. For example,, the ^,us^. of.c-myc and c-m)(b. antisense RN A. constructs to inhibit the 
•growth of the non-lymphocy tic, leuk^^ lines was previously 

1. described. (Wickstrom ^et^al. (1988),;; Anf^^^^^ These experiments were 

. performed in vitro by jncubating cqljs, with the pligoribpniicleotide. . A sinfiilar procedure for 
20 in vivo use is described in WO 9I/J.558P^ 3r,iefly^ .a p,air;Of oligonucleotides for a given 
antisense RNA is.produc^d as foillpyvs; A sequence cornplimentary to the first 15 bases of the 
open reading frame is flanked, by ai) ^oRl siteonthejS pnd and a Hindlll site on the 3 end. 
i Next, the pair of oligonucleoU.des is heated at, 90°C for, one minute and then annealed in 2X 
. ligation buffer.(20mM TRIS.HCI pH 7.5, lOmM N1gCI2, IpMM dithipthreitol (DTT) and 0.2 
25 mM ATP) and then ligated to the.EcoRUHind Iirsite of the retroviral vector PMV7 (WO 
91/15580). 
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For example, the 5' coding portibn of a polynucleotide that eticodes the polypeptide of 
the present invention may be used to design ari'antis'ense RNA oligonucleotide of from about 
10 to 40 base pairs in length; A 'DNA oligonucleotideas designed to be complementary to a 
fegidri of the gene involved in transcription thereby preventing transcription and the 
5 production of the receptor. The antiseiise RNA oligonucleotide hybridizes to the mRNA in 
vivo and blocks translation of the' mRNA molecule into receptor polypeptide. . 

In one embodiment, the antiserise nucleic acid of the invention is produced 
intracellularly by transcription from an exogenous sequence. For example/ a vector or a 
portion thereof, is transcribed, producing ah ahtisense nucleic acid (RNA) of the invention. 
10 Such a vector would contain a sequence encbding the antisehse nucleic acid. Such a vector 
can remain episomal or become chrombsomally integrated, as long as it can be transcribed to 
produce the desired antiserise RNA! SucH VectoVs can be constructed by recombinant DNA 
technology methods standard in the art: Vectors can be plasmid, viral, or others known in the 
art, iised for replication and expression in vertebrate cells. Expression of the sequence 
15 encoding the polypeptide of the present invhetion or fragments thereof, can be by any 
pronfioter known in the art tb act in vertebfatd, preferably human cells. -Such promoters can 
' be inducible or constitutive. Such promoters include, but are not limited to, the SV40 early 
' prdmoter region (Berhoist and Chambbn, Naturae 29:304^3 10 (1981), the promoter contained 
' in the 3* long terminil repeat of Rous sarcoiiiat virus (Yamamoto et al., Cell 22:787-797 
20 (1980), the herpes thymidine prbnioter (Wagner et a!.; Proc. Natl.. Acad. Sci. U.S.A. 78: 1441- 
■ 1445 (1981), the regulatory sequences of the metaHothibnein gene (Brinster, et a!.. Nature 
296:39-42 (1982)), etc: ' ' * ^ ' ' ^ 

The antisense nucleic acids of the invention comprise a sequence complementary to at 
least a portion of an RNA transcript oif a g^ne of the present invention. However, absolute 
25 complementarity, although preferred, is not required. A sequence "complementary to at least 
a portion' of an RNA," referred to herein, means a sequence having sufficient 
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;.CQmplementarity to be aWe toiljybrijcii^e \yi^^^ the RNA, forming a stable. duplex; in the case 
yOftdouble stranded^antisense nu,cJ,ei9 ac a single strand of the duplex DNA may thus be 
i te^sted, or triplex formation m^y be. ajsaye The ability to hybiridize will depend on both the 
degree, of complementarjty aod[ tl^ie iength pf the antisense nucleic acid. Generally, the larger 
; 5 the hybridizing nucleic aqid^^tl^e njores.ba^e mismatches with ^ RNA, it may contain and still 
form a stable duplex (or triplex as the case, may be). .One skilled in the art can ascertain a 
tolerable degree of n)ismatcht)y us^ of standard .procedures to determi the melting point of 
.the. hybridized complex. . ^ , < , ^ tj ^ - ^ » , , . - ^ 

^ i . Qligonueleotides th^t^are coyjiplementary. tp.thp .S'. end of .the message, e.g., the 5' 
,10 untranslated sequence up i^o and: incJ tiding the AUG initiation cqdon, should work most 
, y ; . efficiently, at. inhibiting translation. . ff.owe^ver,. sequences rcomplementary to the 3' 
. r\ - untranslated, sequences of jnRNAs have, been shown ^to, be effe;ctive at inhibiting translation of 
r mRNAs a$ well. See gejierall^,.. Wagner, Thus, 
' oligonucleotides CQmplenaentaryj9_^either,tfie. 5'^ translated, non-coding regions of 

15 • ; po^ynupleotiderjequences.dpscji^d; herein c^ approach to inhibit 

- translation of endogpnqus; mRNi\. jOligonucleqtides complementary to the 5! ^untranslated 
region of the mRNA,;ShQu|d include . the complenient-of ihe ^.MQ start codpn., Antisense 
; . N^oligonucjeotides, complementa^ to^/pRI^^A c r<egions^<fr^, less efficient inhibitors of 
translation but could be used in. agcprdance- with t .NVhether designed to 

20: hybridize to the 5'^, 3*- or coding^region of mRNA of |tt)e,pre^sent.inyei)tion, antisense nucleic 
acids should be at least six nucleotides in length,, and are prefej^bly oligonucleotides ranging 
from 6 to about 50 nucleotides in length. In specific aspects the oligonucleotide Js at least 10 
nucleotides, at least 17 nucleotide's, at ieast.25 nucleotides or at least 50 nucleotides. 

The polynucleotides pf the invention can h? DNA pr RNA or, chimeric mixtures or 
25 derivatives or modified, versions thereof,, single.-stranded or double-stranded. The 
oligonucleotide can be modified ^t the base moiety, sugar moiety, or phosphate backbone, for 
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example, to improve stability of the molecule, hybridization, etc.. The oligonucleotide may 
include other appended groups such as peptides: (e.g:,-for targeting host cell receptors in 
vivo), or agents facilitating transport across the cell membrane (see, e.g., Letsinger et al., 
1989, Proc. Natl. Acad. Sci. U.S.A. 86:6553-6556; Lemaitre et al.; 1987, Proc. Natl. Acad. 

5 Sci. 84:648-652; PCT Publication No. WO88/09810, published December 15, 1988) or the 
blood-brain barrier (see, e.g., PCT Publication No. WO89/10134, published April 25, 1988), 
hybridization-triggered cleavage agents. (See, e.g:, Krol et al., 1988, BioTechniques 6:958- 
976) or intercalating agents. (See, e.g., Zon- 1988,vPharm. Res: 5:539-549). To this end, the 
oligonucleotide may be conjugated to another molecule, e.g., a peptide, hybridization 

10 triggered cross-linking agent; transport agent, hybridization-triggered cleavage agent, etc. ' 

The antisense oligonucleotide may comprise at least one modified base moiety which 
is selected from the group including, but not limited to, 5-fluorouracil, 5-bromouracil, 
5-chlorouracii, : 5^iodouracil, j hypoxanthine; xantine, 4-acetylcytosine, 
5-(carboxyhydroxylmethyl)i uracil, ^ 5-carboxymethylaminomethyl^2-thiouridine, 

15 ' 5-carboxymethylamihometliyluTaci], dihydrouracilv beta-D-jgalactosylqueosine, inosine, 
N6-isQpentehyladenine, 1-methylguanine, 1-methylinosine; 2,2-dimethylguanine, 
2-methyladenine, 2-methylguanine, 3-methylcytosine, 5-methylcytGsine, N6-adenine, 
7-ri)ethylguanine, 5-niethylaminomethyluracil,^5-methoxyaminomethyl-24hiouracil, beta- 
D-mannosylqueosine, S'-methoxycarboxymethyluracil, 5-methoxyuracil, 2-methylthio-N6- 

20' isopentenyladenin'e, uracil-5-oxyacetic acid (v), wybutoxosine- pseudouracil, queosine, 

2- thiocytosine, 5-methyl-2-thiouracil, 2-thi6uracil, 4-thiouracil, 5-methy I uracil, uracil- 
5-oxyacetic acid niethylester, uracil-5-oxyacetic acid (v), 5-methyl-2-thiouracil, 3-(3-amino- 

3- N-2-carboxypropyl) uracil, (acp3)w, and 2;6^diaminopurine. - 

The ahtisense bligonueleotide'may a|so comprise at least one modified sugar moiety 
25 selected from the group including, but not limited to, arabinose, 2-fluoroarabinose, xylulose, 
and hexose. » . ' 
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J '^Vi; ' Ij^ yfet another embodimentrthe antisense oligonucleotide comprises at least one 
* ^ modified phosphate backbonej selected from the. group including, but not limited to, a 
phosphorothioate, a phosphorodithioate, a: phosphoramidothioate, a phosphoramidate, a 
phosphordiamidate, a methylplvosphonate, an alkyl phosphotriester, and a formacetal or 
5 analog thereof. ^' ''- i ■.}■■ ' ^^ 

In yet another enlbbdiment, ithe antisense oligonucleotide is an a-anomeric 
oligonucleotide. An a-anomeric oligonucleotide forms specific double-stranded hybrids with 
' compleinentary RNA in which, confrai^^ to the usual b-units, the strands run' parallel to each 
- ; other (Gautieret al., 1987, NucL Acids Res. 15:6625-6641). ..The.oligonucteotide is a 2'-0- 
10 ■ methylribonucleotide (Inoue et al., 19S7, 5Nucl. Acids Res, •15*:6I31-6148), or a chimeric 
: ; RNA.DNA analogue (Inoue etaL,-1987 - B^^ 

^ - Polynucleotides of the thvention may be synthesized by standard methods known in 
the art, e.g. by use of an* automatfed DNA. synthesizer (such as are commercially. a 
■ ^from Biosearch, Applied Biosystems^^tc); As examples, phosphorothioate oligonucleotides 
..15 ' ^may be synthesized byrthe method of, Stein ,et;alv (19^^ Res.:;J6:3209), 
methylphosphonate oligonucleotrdes can be prepared by Use of CDatrolled pore glass polymer 
; . supports (Sarin etal, 1988, ProG::Nath Acad.<Sci. U:S.AU85:7448-745,1), etc. 
- While antisense nuGleoUdesicdmplertiehtary tat^^^ 

used, those complementary to tha transcribed untranslatedrrpgion, are most preferred. 
20 f Potential antagonists according to the. invention alsx), include; catalytic RNA, or a 

ribozyme (See, e.g.; PCT lnternational Publication.WO90/J 1364, :published October 4, 1990; 
• Sarver et alv Science 247: 1222^1225 (1990). While ribozymes that cleave mRNA at site 
. specific recognition sequences, >can be -used to. destroy ,mR{KAs, the use of hammerhead 
ribozymes i'S preferred./. Hammerhead ribozymes ckave.mRN As at locations dictated by 
25 flanking regions that form complementary base pairs with the target mFlNA. The sole 
requirement is that the target mRNA have the following sequence of two bases: 5'-UG-3'. 
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The construction and production of hammerhead ribozymes well kiibwn in the art and is 
described more iFully in Haseloff and Gerlach, Slature? 334:585-591 (1988). There are 
nunnerous potential hammerhead ribozym'e cleavage sites withirf the nucleotide sequence of 
SEQ lb n6:X, Preferably, the ribozyme is engineered so that the cleavage recognition site is 

5 located near the 5' end of the mRNA; i.e., to increase efficiency and minimize the 
intracellular accumulation of non-functional rhRNA transcripts. 

As in the antisense approach, the ribozymes of the invention can be composed of 
modified oligonucleotides (e^ for improved stability, targeting, etc.) and should be delivered 
to cells which express polypeptides of thfe present invention in vivb. DNA constructs 

10 encoding the ribozyme may be introduced into the cell in the same manner as described 
above for the introduction of antisense erlcoding DNA. A preferred niethod of delivery 
involves using a DNA construct "encoding" the ribozyme under the control of a strong 
constitutive promoter, such as, for example, pol llr or poi*II promoter, so that trahsfected 
cells will produce sufficient quantities of the ribozyme to destroy endogenous messages and 

15 inhibit translation! Since ribozymes unlike antisense nioieciiles, are catalytic, a loWer 
intracellular concentratio'n is required IFor efficiency. 

Antagonist/agonist compounds may be employed to inhibit the cell growth and 
proliferation effects of the polypeptides of the pfesenf invehtion on neoplastic cells and 
tissues, i.e. stimulation of angiogenesis of tumors, and, therefore, retard or prevent abnormal 

20 cellular growth and proliferation, for example, in turrior formation or growth. 

The antagonist/agonist may also be employed to prevent hyper-vascular diseases, and 
prevent the proliferation of epithelial lens cells after extracapsular cataract surgery. 
Prevention of the rtiitogenic activity of the polypeptides of the present invention may also be 
desirous in cases such as restenosis after balloon angioplasty, 

25 The antagonist/agonist may also be employed to prevent the growth of scar tissue 

during wound healing. 
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. . ,. . The antagonist/agonist may employed to treat the diseases described herein. 

Thus, the-invention providj?s a method of treating disorders or diseases, including but 
not limited to the disorders or diseases listed throughout this application, associated with 
overexpression of a polynucleotide of the present invention by administeiring to a patient (a) 
an antisense molecule directed to the polynucleotide of the present invention, and/or (b) a 
ribozyme directed to the polynuclept^de of.the present invention. . 



Other Activities .. .. . , ^ 

A polypeptide, polynucleotide, agpnist, or antagpnist of the present invention, as a 
result of the ability to stimulate, vascular endothelial cell growth,^ may be employed in 
treatment for stimulating re-yascula^izatmn of ischemic tissues due to various disease 
conditions such as thrombosis,, arteriosclerosis, and other cardiovascular conditions. The 
polypeptide, polynucleotide, agonist, or antagonist of tlje present invention may also be 

■ ^ ■ ' •■■ ' '\ ' -''i .-!'']"■ :^ ■■ . ' t^i"-?*'-. " . ' ,i\ z - ■ ' ■ . 

employed to stimulate angiogenesis and limb regeneration, as discussed above. 

A polypeptide, polynucleotide, agonist, or antagonist qf the present invention may 
also be employed for treating wounds due to injuries, burns, post-operative tissue repair, and 
ulcers since they are mitqgenic to various cells of different origins, such as fibroblast cells 
and skeletal muscle cells, and therefore, facilitate the repair or replacement of damaged or 
diseased tissue. 

A polypeptide, polynucleotide, agonist, or. antagonist of the present invention rnay 
aIso.be employed stimulate neuronal growth and to treat and prevent neuronal damage which 
occurs in certain neuronal disorders or neuro-degenerative conditions such as Alzheimer's 
disease, Parkinson's disease, a,nd AIDS-related complex. A polypeptide, polynucleotide, 
agonist, or antagonist of the present invention may have the ability to stimulate chondrocyte 
growth, therefore, they may be employed to enhance bone and periodontal regeneration and 
aid in tissue transplants or bone grafts. 
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A polypeptide, polynucleotide, agonist, or antagonist of the present invention may be 
also be employed to prevent skin aging due to sunburn by stimulating keratinocyte growth. 

A polypeptide, polynucleotide, agonist, or antagonist of the present invention may 
also be employed for preventing hair loss, since FGF family members activate hair-forming 
cells and promotes melanocyte growth. Along the same lines, a polypeptide, polynucleotide, 
agonist, or antagonist of the present invention may be employed to stimulate growth and 
differentiation of hematopoietic cells and bone marrow cells when used in combination with 
other cytokines. 

A polypeptide, polynucleotide, agonist, or antagonist of the present invention may 
also be employed to maintain organs before transplantation or for supporting cell culture of 
primary tissues. A polypeptide, polynucleotide, agonist, or antagonist of the present 
invention may also be employed for inducing tissue of mesodermal origin to differentiate in 
eariy embryos. 

A polypeptide, polynucleotide, agonist, or antagonist of the present invention may 
also increase or decrease the differentiation or proliferation of embryonk stem cells, besides, 
as discussed above, hematopoietic lineage. 

A polypeptide, polynucleotide, agonist, or antagonist of the present invention may 
also be used to modulate mammalian characteristics, such as body height, weight, hair color, 
eye color, skin, percentage of adipose tissue, pigmentation, size, and shape (e.g., cosmetic 
surgery). Similarly, a polypeptide, polynucleotide, agonist, or antagonist of the present 

1 , ,■ 

invention may be used to modulate mammalian metabolism affecting catabolism, anabolism, 
processing, utilization, and storage of energy. 

A polypeptide, polynucleotide, agonist, or antagonist of the present invention may be 
used to change a mammaPs mental state or physical state by influencing biorhythms, 
caricadic rhythms, depression (including depressive disorders), tendency for violence. 
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tolerance for pain, reproductive capabilities (preferably by Activin or Inhibin-like activity), 
hormonal or endocrine levels, appetite, libido, memory, stress, or other cognitive qualities. 

A polypeptide, polynucleotide, agonist, or antagonist of the present invention may 
also be used as a food additive or preservative, such as to increase or decrease storage 
5 capabilities, fat content, lipid, protein, carbohydrate, vitamins, minerals, cofactors or other 
nutritional components. 

The above-recited applications have uses in a wide variety of hosts. Such hosts 
include, but are not limited to, human, murine, rabbit, goat, guinea pig, camel, horse, mouse, 
rat, hamster, pig, micro-pig, chicken, goat, cow, sheep, dog, cat, non-human primate, and 
10 human. In specific embodiments, the host is a mouse, rabbit, goat, guinea pig, chicken, rat, 
hamster, pig, sheep, dog or cat. In preferred embodiments, the host is a mammal. In most 
preferred embodiments, the host is a human. 



Other Preferred Embodiments 
15 Other preferred embodiments of the claimed invention include an isolated nucleic 

acid molecule comprising a nucleotide sequence which is at least 95% identical to a sequence 

of at least about 50 contiguous nucleotides in the nucleotide sequence of SEQ ID NO:X or 

the complementary strand thereto, and/or cDNA plasmid:Z. 

Also preferred is a nucleic acid molecule wherein saifi sequence of contiguous 
20 nucleotides is included in the nucleotide sequence of SEQ ID NO:X in the range of positions 

identified for SEQ ID NO:X in Table 1 . 

Also preferred is an isolated nucleic acid molecule comprising a nucleotide sequence 

which is at least 95% identical to a sequence of at least about 150 contiguous nucleotides in 

the nucleotide sequence of SEQ ID NO:X or the complementary strand thereto, and/or cDNA 
25 plasmid:Z. 
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Further preferred is an isolated nucleic acid- molecule comprising a nucleotide 
' sequence which is at least 95% identical' to a sequence of at least about 500 contiguous 
nucleotides in the nucleotide sequence of SEQdD'NOiX'or the complementary strand thereto, 
and/or cDNA plasmid:Z. ' ^ - ^^ - 

5 A ifurther preferred embodiment is a nucleic ^cid molecule comprising a nucleotide 

sequence which is at least 95% identical to the'nucldotide sequence of SEQ ID NO:X in the 
range of positions identified for SEQ ID NO:X in table 1. ^ 

A further preferred embodiment is an isolated nucleic acid molecule comprising a 
nucleotide sequence which is at least 95% identical to the complete nucleotide sequence of 
10 SEQ ID NO:X of the corhplenrientary strand thereto; and/or cDNA plasmid:Z, 

Also preferred is an isolated" nucleic acid molecule which hybridizes under stringent 
hybridization conditions to a niicleic acid mblecule'comprising a nucleotide sequence of SEQ 
ID NO:X or the cortiplementary strand thereto and/bf cDNA plasmidtZ, wherein said nucleic 
acid nriolecule whicti hybridizes does riot hybridize under stringent hybridization conditions 
15 to a nucteic acid 'molebule having' a hucle^^^ seqiience consisting of only A residues or of 
"only T residues'. ' ' ' ' - - . ■ ^ v > . i-:. ■. 

Also preferred is' k coWiposition of niatter coniprisirtg a DNA molecule which 
comprises cDNA plasmidVZ. 

Also preferred is jin isblat^ nucleic acid molecule comprising a nucleotide sequence 
20 which is at least 95% i'dentical to a seiquehce of at least 50 contiguous- nucleotides in the 
' nucleotide sequence of cDNA plasmid:Z. . ; - 

Also preferred is ain isolated nucleic acid molecule, wherein said seqiience of at least 
50 contiguous nucleotides is iiicluded in the nucleotide sequence of an open reading frame 
sequence encoded by cDNA pIasmid:Z. ^ - ' * i - 
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Also preferred is an isol^t^d rfuqUic, acid molecule jcomprising a nucleotide sequence 
which :is at least 95 f%> idenUcal,^t() . sequence of at least J 50 contiguous nucleotides in the 
niicleptide sequence encoded by cpiSA plasm - 

A further preferred embodiment is an isolated nucleic acid molecule comprising a 
5 nucleotide sequence which is at lea§t 95% identical to sequence of ^t least 500 contiguous 
nucleotides in the nucleotide sequence encoded by cDNA plasmid:Z. 

A further preferred embodiment. is an isolated nucleic acid molecuje comprising a 
nucleotide, sequence which is at leas^ 95%, identical ^ to thi?, complete nucleotide sequence 
' encoded by cDNA'plasmidiZ. , . .. . ^ ; . , .i . * c v . . 

10 A further pre^ferred embodiment is a method for, detecting in a biological sample a 

I , nucleic acid molecule comprising a r\uc which is at Jea^t 95% identical to a 

: -V .sequence of at least 50 contiguous .nuclep^U^^ in a sequence, selected from the group 
.1 ;Consistij[ig of: a nucleo^dese(juence of SEQ^D f^}^ strand thereto 

' arid a nucleotide. sequence eqcj^ded by cDNA,plasmid;Z;^w^ .^.fth^d comprises a step of 
1$ cpinparing a nucleotide si?q,uenc;e^of at least one nuclejiQ ,^ci4. nriolepule^ in said sample with a 
sequence selected from said group and determining whether the sequence of said^ nucleic acid 
molecule in^said sanriple jisat least, 95% .identical to sai.d. selected secjuence.. 

Also preferred is the above method wherein sai4,^tejg of comparing sequences 
. , coniprises. determining the. extent qf nucleic acid hyb^jdj^ nucleic acid 

20 . molecules in said sample, and a nucleic acijd molecul^e com^riglng said sequence selected from 
said group. Similarly, also preferred is the above.m^thod wherein said step of cpmparing 
sequences is performed by compearing, t he ^ nucleotide^ sequ^ from a nucleic 

acid molecule in,,said sample vvith said pquence selected from The; nucleic acid 

molecules can comprise DNA molecules or RNA iriQlecules. ... 
25 A further preferred embodiment is a method for identifying the species, tissue or cell 

. type of a biological sample which method comprises a step of detecting nucleic acid 
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molecules in said sample, if any, comprising a nucleotide sequence that is at least 95% 
identical to a sequence of at least 50 contiguous hucibotides in a sequence selected from the 
group consisting of: a nucleotide sequencie of SEQ ID Nb;X or the complementary strand 
thereto and a nucleotide sequence encoded by cDNA plasmid:Z. 
5 The method for identifying the species, tissue or cell type of a biological' sample can 

comprise a step of detecting nucleic acid molecules comprising a nucleotide sequence in a 
panel of at least two nucleotide sequencesV wherein at least one sequence in said panel is at 
least 95% identical to a sequence of at least 50 contiguous nucleotides in a isequence selected 
from said group. 

10 Also preferred is a rnethod for diagnosing in a subject a pathological condition 

associated with abnormal structure or expression of a nucleotide sequence of SEQ ID NO:X 
or the complementary strand thereto or cDNA piasmid:Z which encodes a protein, wherein 
the method comprises a step of detecting in a biological sample obtained from said subject 
nucleic acid molecules, if any, comprising a nucleotide sequence that is at least 95% identical 

15 to a sequence of at least 50 contiguous nucleotides in a sequence selected from the group 
consisting of: a nucleotide sequence of SEQ ID NO:X or the complementary strand thereto 
and a nucleotide sequence of cDNA piasmid:Z. 

The niiethod for diagnosing a pathological condition can comprise a step of detecting 
nucleic acid molecules comprising a nucleotide sequence in a panel of at least two nucleotide 

20 sequences, wherein at least one sequence in said panel is at least 95% identical to a sequence 
of at least 50 contiguous nucleotides in a sequence selected from said group. 

Also preferred is a composition of matter comprising isolated nucleic acid molecules 
wherein the nucleotide sequences of said nucleic acid molecules comprise a panel of at least 
two nucleotide sequences, wherein at least one sequence in said panel is at least 95% 

25 identical to a sequence of at least 50 contiguous nucleotides in a sequence selected from the 
group consisting of: a nucleotide sequence of SEQ ID NO:X or the complementary strand 
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thereto and a nucleotide sequence encoded by cDNA plasmid.Z. The nucleic acid molecules 
V. . cai\ comprise DNA molecules qr RN A molecules. 

Also preferred is an ispjated, polypeptide comprising an amino acid sequence at least 
90% identical to a sequence of at least about 10 contiguous amino acids in the polypeptide 
5 sequence of SEQ ID NO:Y; a polypeptide encoded by SEQ ID NO:X or the complementary 
strand thereto and/or a polypeptide encoded by cDNA plasmidiZ. 

Also preferred is an isolated polypeptide comprising an amino acid sequence at least 
95% identical to a sequence of at Iea3t about 30 contiguous amino acids in the amino acid 
sequence of SEQ ID NO:Y; a polypeptide encoded by SEQ ID NO:X or the complementary 
10 strand thereto and/or a polypeptide encoded by cDNA plasmid:Z. 

Further preferred is an isolated polypeptide comprising an amino acid sequence at 
least 95% identical to a sequence of at least about 100 contiguous amino acids in the amino 
acid sequence of SEQ ID NO:Y; a polypeptide encoded by SEQ ID NO:X or the 
complementary strand thereto and/or a polypeptide encoded by cDNA plasmidrZ. 
15 Further preferred is an isolated polypeptide conriprising an amino acid sequence at 

least 95% identical to the complete amino acid sequence of SEQ ID NO:Y; a polypeptide 
encoded by SEQ ID NO:X or the coniplementary strand thereto and/or a polypeptide encoded 
: . by cDNA plasmid:Z. 

Further preferred is an isolated polypeptide comprising an amino acid sequence at 
20 least 90% identical to a sequence of at least about 10 contiguous amino acids in the complete 
amino acid sequence of a polypeptide encoded by cDNA plasmidiZ 

Also preferred is a polypeptide wherein said sequence of contiguous amino acids is 
included in the amino acid sequence of a portion of said polypeptide encoded by cDNA 
plasmid:Z; a polypeptide encoded by SEQ ID NO:X or the complementary strand thereto 
25 and/or the polypeptide sequence of SEQ ID NO: Y. 
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Also preferred is an isolated polypeptide compfikihg an amino acid sequence at least 
95% identical to a sequence of at least about 30 coritigiious amino acids in the amino acid 
sequence of a polypeptide encoded by cDNA plasfnid:Z.' ' , 

Also preferred is an isolated polypeptide comprising an amino acid sequence at least 
5 95% identical to a sequence of at least aboiit 100 contiguous amino acids in . the amino acid 
sequence of a polypeptide encoded by cDNA plasmid:Z.' - ^ 

Also preferred is an isolated polypeptide comprising an amino acid sequence at least 
95% identical to the amino acid sequence of a polypeptide encoded by cDNA plasmid:Z. 

Further preferred is an isolated antibody which binds specifically to a polypeptide 
10 comprising an amino acid sequence that is at least 90% identical to a sequence of at least 10 
contiguous amino acids m a sequence selected from' the group consisting of: a polypeptide 
sequence of SEQ ID NO:Y; a polypeptide encoded t)y SEQ ID NO:X or the complementary 
strand thereto and a polypeptide encoded By cDN A' plaisnfiid:Z: 

Further preferred is a imethbd for detecfirig in a biological sample a polypeptide 
15 comprising an amino acid seiquehce which is at least 90% identical to a sequence of at least 
' Itfcidn'tiguous amino acids irt a se^ from the group consisting of: a polypeptide 

sequence of SEQ ID N():Y; a polypeptide encoded by SEQ ID NO:X or the complementary 
strand thereto and a pblyjieptide bncoded by cDNA p!asniid:Z; which metho.d comprises a 
step of comparing an iimino acid sequence 6f at' le'a'st one polypeptide molecule in said 
20 sample with a sequence selected from said group dhd determining whether the sequence of 
said polypeptide molecule in said sample is at least 90% identical to said sequence of at least 
10 contiguous amino acids. ^ 

Also preferred is the above method wherein said step of comparing an amino acid 
sequence of at lekst one polypeptide molecule in said sample with a sequence selected from 
25 said group comprises determining the extent of specific binding of polypeptides in said 
sample to an antibody which binds specifically to a polypeptide comprising an amino acid 
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' sequence that is at least 90% jdenticart^^^ lO contiguous amino acids in a 

' > sequence selected from the grot^p cppsisUng sequence of SEQ ID NO:Y; a 

polypeptide encoded by SEQriP: N,P;X pr^ the complementary strand thereto and a 
* polypeptide encoded by cDNA pjlasmidtZ. ; . : 

5 Also preferred is the abpye methpd wherein said step of comparing sequences is 

performed by comparing the anciinp acid.sequence determined from a polypeptide molecule in 
said sample with said sequeace selegted from said group. ; . . , 

Also preferred is a method, fpr ijpjen^ifying the species, tissue or cell type of a 
. biological sample which nriethod comprisci;S a step , of detecting polypeptide molecules in^said 
10 sample; if any, comprising an aminp acid sequence tha^js^t least 90% identical to a sequence 
, of at least 10 contiguous amino. aci^s jn aisequencf; s^le frpni the group consisting of: 
: % polypeptide sequence of SEQvID,NQ:;^; a^pplypepU^^^ SEQ ID NQ:X or the 

complementary strand thereto anjd, a-pojyp^ptide^ e;icwled by ^DN A plasmi(|:2^. _ 
■ • Also preferred is .^he; atioy^jrrjethod.fpr i,4ef»tifying^thje species, tissue or cell type of a 
• 15; biological sampl^v whijch \ip;etliod ,pp|ype,ptide molecules 

comprising^ an amino acid seflupnce in a panel .of .^tjeast .tvyp^ anvno acid sequences, wherein 
: . ^t least one sequence j.n'^said .panel js^at Jeas^ ?0%., identical, tp a^ sequence of at least 10 
r ; .contiguous amino aci^s in a sequence selectedfrpm tjje^ abpyejg(:pup. 
: V. Also preferred is, a; nfiethpd fpr diagnosing pathological condition 

20 associated with abnormal structure or pxpressipn of a nucleic Jicid sequence identified in 
. Table 1 encoding a polypeptide^ wjiiph, method cornprise§ a step of detecting in a biological 
sample obtained from said subject polypeptide molecules cofnprijsing an amino acid sequence 
in a panel of , at least two arni no acid sequences, .wherein a,t least one sequence in said panel is 
at least 90% identical to ^a sequence pf at least, 10 c^ntigupy? amino acids in a sequence 
. 25 selected'from the group consisting of: polypeptide sequence of SEQ ID NO:Y; a polypeptide 
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encoded by SEQ ID NO:X or the complementary strand thereto and a pbiypeptide encoded 
by cDNA plasmid:Z. ' 

In any of these methods, the step of detecting said polypeptide molecules includes 
using an antibody. 

5 Also preferred is an isolated nucleic acid molecule comprising a nucleotide sequence 

which is at least 95% identical to a nucleotide sequence encoding a polypeptide wherem said 
polypeptide comprises an amino acid sequence thafis at least 90% identical to a sequence of 
at ieast 10 contiguous amino acids in a 'sequence selected from the group consisting of: 
polypeptide sequence of SEQ ID NO: Y; a polypeptide encoded by SiSQ ID NO:X or the 

10 complementary strand thereto and a polypeptide encoded by cDNA plasmid:Z. 

Also prefeirred is an isolated nucleic acid molecule, wherein said nucleotide sequence 
encoding a polypeptide Has been optimized for expression of said polypeptide in a 
prokaryotic host 

Also preferred is an isolated nucleic acid molecule, wherein said polypeptide 
15 comprises an amino acid sequence selected from the group consistmg of: polypeptide 
sequence of SEQ ID NO: Y ; a polypeptide encoded by SEQ ID NO:X or thie complementary 
Strand thereto and a polypeptide encoded by cDNA plasmid:Z: 

Further preferred is a method of making a recombinant vector comprising inserting 
any of the above isolated nucleic acid molecule into a vector. Also preferred is the 
20 recombinant vector produced by this method. Also preferred is a method of making a 
recombinant host cell comprising introducing the vector into a host ceil, as well as the 
recombinant host cell produced by this method. 

Also preferred is a method of making an isolated polypeptide comprising culturing 
this recombinant host cell under conditions such that said polypeptide is expressed and 
25 recovering said polypeptide. Also preferred is this method of making an isolated 
polypeptide, wherein said recombinant host cell is a eukaryotic cell and said polypeptide is a 
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^hurnan protein comprising. an amino acid sequence selected from the group consisting of: 
polypeptide sequence of SEQ ID NO:Y; a polypeptide encoded by SEQ ID NO:X or the 
complernentary strand thereto and a polypeptide encoded by cDNA plasmid:Z. The isolated 
polypeptide produced by this method is also preferred. 
5 Also preferred is a method of treatnient of an individual in need of an increased level 

of a protejn activity, which method comprises administering to such an individual a 
Therapeutic, comprising an amount of an isolated polypeptide, polynucleotide, immunogenic 
fragment or analogue thereof, binding agent, antibody, or antigen binding fragrnent of the 
claimed invention effective to increase the level of said protein activity in said individual, 

10 Also preferred is a method of treatment of an individual in need of a decreased level 

of ,a protein activity, which method cpmprised administering to such an individual a 
Therapeutic comprising an amount of an isolated polypeptide, polynucleotide, immunogenic 
fragment or analogue thereof, binding agent, antibody, or antigen binding fragment of the 
claimed invention effective to decrease the level of said protein activity in said individual. 

15 In specific embodiments of the invention, for each "Contig ID" listed in the fourth 

column of Table, 2, p,referably excluded are one or more polynucleotides comprising, or 
alternatively consisting of, a nucleotide sequence referenced in the fifth column of Table 2 
^ ^ and described by the general formula of a-b, whereas a and b are uniquely determined for the 
, corresponding SEQ ID NO:X^ referred to in column 3 of Table 2. Further specific 

20 embodiments are directed to polynucleotide sequences excluding one, two, three, four, or 
more of the specific polynucleotide sequences referred to in the fifth column of Table 2. In no 
way is this listing meant to encompass all of the sequences which may be excluded by the 
general forniula, it is just a representative example. All references available through these 
accessions are hereby incorporated by reference in their entirety. 

.25 
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, TABLE 2 



Gene No. 


cDNA Clone 


NT 


Contig ID 


Public Accession Numbers 




ID 


SEQ 










ID 










NO: 










X 






5 


HFEBD57 


13 


490909 


AA046594 



Having generally described the invention, .the same will be more readily understood 
5 by reference to the following examples, which, are provided by way of illustration and are not 
intended as limiting. ' . o . , . : 



> . t 
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' Examples 

Example 1: Isolation of a Selected cDNA Clone From' the Deposited Sample 

Each cDNA clone in a cited ATCC deposit is contained in a plasmid vector. Table 1 
identifies the vectors used to construct the -cDN A library from which each clone was isolated. 
In many cases, the vector used to construct the library is a phage? vector from which a plasmid 
has been excised. The table immediately below correlates the related plasmid for each phage 
10 vector used in constructing the cDNA library. For example, where a particular clone is 
identified in Table 1 as being isolated in the vector "Lambda Zap," the corresponding 
deposited cfone is in "pBluescript." 

Vector Used to Construct Librarv Corresponding Deposited Plasmid 

Lambda Zap pBIuescript (pBS) 

15 Uni-Zap XR pBIuescript (pBS) 

Zap Express pBK 

lafmid BA plafmid BA 

pSportl pSportl 

pCMVSport2.0 pCMVSportZO 
20 pCMVSport 3.0 pCN4VSport 3.0 

pCR®2.I pCR®2.1 

Vectors Lambda Zap (U.S. Patent Nos. 5,128,256 and 5,286,636), Uni-Zap XR (U.S. 
Patent Nos, 5,128, 256 and 5,286,636), Zap Express (U.S. Patent Nos. 5,128,256 and 
5,286,636), pBIuescript (pBS) (Short et al.. Nucleic Acids /Je^., 16:7583-7600 (1988); Alting- 
25 Mees et al., Nucleic Acids Res., 17:9494 (1989)) and pBK (Alting-Mees et al.. Strategies, 

5:58-61 (1992)) are commercially available from Stratagene Cloning Systems, Inc., 1 1011 N. 
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Torrey Pines Road, La JdlIa, CA, 92037. pBS'fcohtairis'ari ampicillih resistandd gerie and 
pBK contains a neomycin resistance gene. Both can be transformed into E. coli strain XL-1 
Blue^ also available from Stratagene:- pBiS comes in 4 forms SK+, SK-; KS+ and KS. The S 
and K refers to the orientation of the polyliriker to thfe T7 and TJ primer sequences which 

5 flank the polylinker region ("S" is for Sac! and "K" is for Kpnl which are the first sites on 
each respective end of the linker). or refer to the orientation of the fl origin of 
replication ("ori")» such that in one orientation, single stranded rescue initiited from the fl ori 
generates sense strand DN A and in the other, aritisense. * * ' 

Vectors pSportl, peMVSpoirt 2.0 and pCMVS port 3.0, were obtained from Life 

10 Technologies, Inc., P. O. Box 6009; Gaithe^sburg, MD 20897. All Sport vectors c6htkin dn' 
ampicillin resistance gene and may be transformed into E. coli strain DHIOB, also available 
from Life Techrioiogies. (See, for instance; GTubef, C. E:, et aL, Focus 15:59 (1993).) 
Vector lafmid B A (Bentb Soares; Coluriibia University, NY) contains an ampicillin resistance 
gene and can be transformed into E; coli strain XL- 1 Blue. Vector p€R®2. 1 , which is ' 

15 iavailable from Invitrogen; 1600 Faraday Avenue, Carlisbaid; CA 92008, contains an 

ampicillin resistance gene and niay be transformed intb'E. coli strkin DHIOB; available from 
Life Technologies: (Seie; for i'listance;^ Glark- Nuc Acids Reil 16:967719686 (1988) and 
' ' Mead et al., Bid/Tedhnoldgy,^ 9 {199T).) Preferably, a pblynucleotide'of the present invention 
does not comprise the phage vector sequences identified for the particular clone in Table 1, as 

20 * well as the corresponding plasmid vector sequences designated above. 

The deposited material in the sample assigned the ATCC Deposit Number cited in 
Table 1 for any given cDNA clone also may fcdntairi ohe or more additional plasmids, each 
comprising a cDNA clone different from that given clone. Thus, deposits sharing the same 
ATCC Deposit Number contain at least a plasmid foV each cDNA clone identified in Table 1, 

25 Typically, each ATCC deposit sample cited in Table 1 comprises a mixture of approximately 
equal amounts (by weight) of about 50 plasmid DN As, each containing a different cDNA 
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. clone; but such a deposi^t samplp-inay inclufle plasriiids for .more or less than 50 cDtSA 
, . clQnes, up to about 500 cpNAplqg^^^^^ .. . 

; Two approaches can bq us^d to isolate a particular clone from the deposited sample of 

; plasmi4 DNAs citpd for that f Ipqe Jn Tabje 1. First, a plasmid is directly isolated by , 
5 screening the clones usjng a polypucleotide^ probe c^^ 

, , Particularly, a specific polynucleotide with 3O74O nucleotides is syjnthesized using an 
Applied Biosy stems DNA synthesizer accprdjng to the sequenpe reported. The 
oligonucleotide is labeled, for instance, with ^^P-yATP using T4 polynucleotide kinase and 
purified according to routine methods. ,(jp.g.^Maiiiatis^^e^^ 
10 iMbqratory Manual^ Co\6 Spring Harbor Press, Col^ Spring, NY (1982).) The plasmid . 
mixture is transformed into a sjui^^le hgst, 33 incjk alcove (such as XL-i piue - 
. (S^ratagene)) using techiiiques knovyn to those pf skil|;in tlj^ art, such as those provided by 
) ; - i - the .Victor suppi ier or in ^elated* pybUcati^o^§ p cited above.. The transfprmants are 

plated on 1 ,5% agar plsites (c^ontajning |^e jappr^opriate ^elec^iop ao[ent, e^g.^ ampicilljn) to a 
15 density of .about 150 transformants.(cplojijes) per plat^; These, p^^^^^ screei|iied. using > ^ 
^ ' Nylon membranes, accorjiipgj to routine meth^ 

Sambroo^: et aL, MolepuUi^iClpnin A Laboratory Manual, 2nd Edit, (1989), Cold Spring 
"n; . ; \-^arbor laboratory Pr^ss^ p^^ges,, 1.93 to 1,1^^ to,those of skill in 

J theart. - ' . . , j>,^^^.^^,; . ..^ -i^v. . . - -r 

20 Alternatiyely, t,wo primf;rs of ,I7-2p nucleotides, derived from both ends of the SEQ ID 

NQiX (i.e., within ^the.r^gion of S£Q ip NO:X bounded by the5VNX aind the 3' NT of the 
clone defined in Table I) are synth|;sized £^nd used to amplify the desired cDNA using the 
, deposited cDNA pl^Strpid as a template, The polymerase chain reaction js carried out under 
routine condition?, for instance, in 25^1 of reaction mixture .^itb, 0-5 ug of the above cDNA 
25 template. A convenienjt reactionmixture is 1.5-5 mryl NlgCl2,,0.01%,(w/v) gelatin, 20 piM 
each of dATP, dCTTP, dGTP, dTTP, 25 pmol of each primerand 0.25 Unit of Taq 
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polymerase. Thirty five cycles of PGR (dehatura^^ I mihiannealing at 55°Cfor 

1 min; elongation at ITC for 1 mirii) are perfornried wittta Pefkin-Elmer Cetus automated 
thermal cycler. The amplified product is analyzed by agarose gel electrophoresis and the 
DNA band with expected molecular weight is excised and purified. The PGR product is 

5 verified to be the selected sequence by subcloning and sequencing the DNA product. 

Several Vnethods are available for the identification of the 5' or 3* non-cdding portions 
of a gene which may not be present in the deposited clone. These methods include but are not 
limited to, filter jirobing, clone eririclimerif using specific probes, and protocols similar or 
identical to 5* and 3' "RACE" protocols which aire well known in the art. For instance, a 

10 method similar to 5' RACE is available for generating the missing 5' end of a desired full- 
length transcript. (Fromont-Racine et al^;^Nucieit'Acids Res ^21(1^ 1683-1684 (1993).) 

Briefly, a specific RNA oligonucleotide' is li^ated to the 5' ends of a population of 
RNA piresuthably containing full-iength gene Rl>ik trkiiscripts. A primer set containing a 
primer specific to the ligated RNA dligoniicileotide and ia specific to a known sequence 

1 5 of the geiie of inteirest is u§ed to rcR amplify the 5' portion of the desired full-length gene. 
This amplified prbdiici rnay then be sequenced arid used to generate the full length gene. 
' ' ''' this above metHod starts with tb^^^ 

poly-A+ RNA can be used; The RNA preparation can then' be'treated with phosphatase if 
necessary to eliminate 5' phosphate groups on degraded or damaged RNA which may 
20 interfere with the later RNA ligiase step. The phosphatase should then be inactivated and tfie 
RNA treated with tobacco acid pyrophosphatase in order to remove the cap structure present 
at the 5' ends of messenger RN As. this reactioh leaves a 5' phosphate group at the 5* end of 
the cap cleaved RNA which can then be ligated to ah RNA oligonucleotide using T4 RNA 
ligase, ' ^ ' ' - , • - ........ wt. ....... , 

25 This modified RNA preparation is used as a template for first strand cDNA synthesis 

using a gene specific oligonucleotide. The first strand synthesis reaction is used as a template 
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; for ECRLamplification of the desired 5* end ^u^^^^ primer specific to.the ligated RNA. 
oUgonucleotide and a primer specificj tpjthe knovy n sequence of the gene of interest. The 
resultant^ product is then sequentced.a^d ai^alyzed to sonfinn that the 5' end sequence belongs 
to the, desired gene. : i; , ... 

.^^^ Example 2: Isolation of Genomic Clones Corresponding to a Polynucleotide 

A human genomic PI libijaryj (pf^npniic SysterT;is, Inc.) is screened bjj PGR using 
, pri piers selected for the; cDMA sequencp c<)ji;esponding to SEQ ID NO:X., according to the 
method described in Example I.. (See ajs^^^ ^ . ; I 

10 . ^. . . ... 

Example 3: Tissue Di$trit>ution (i»f Po^^ , 
; , : Tissue distribution of mRNAj expression of pQlynucleQtides of the present invention is 
.determined using protocols for No,^^^ analysis, described, by, among others, Sambrook 

etal. Fpr example^ a cDNA projbp.prod^q^^^ in Example I is labeled 

15 with P'^ using theTpdiprime'^?* DNAJa^ according to 

manufacturer's instructiops. After labeling, th^ Ij^^P^^? if pV^fj^^ wsmg CHROMA SPIN- 
100^?^ column (CIpntjecb, laboratories, Inc,)^ number 
PTI200-J. The purified |abele<^ probe is then used tq,exppine various human tissues for 

mRN A expression,, ^ i^'-^Ks"-'^-^^ - ^ -v 
20 . Multiple Tissue Northern ^MTN), blots containii?g.various human (H) or 

human immune systern tissues (IM) (Clpntech) are examined with t.he labeled probe using 
ExpressHyb^*^ hybridization solutipn (CIpntech) according to manufacturer's protocol 
number FTl 190-1. JFolIqwing hybridi?atipn ^nd washing, the blots are mounted and exposed 
to film at -70°C overnight, and the films developed according to standard procedures. 

■25.:.: . ., ■.. .-..nr. . .^v; 

Example 4: Chromosomal Mapping of the Polynucleotides 
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An oligonucleotide primer set is diisighed according to the sequehce'at the 5* end of 
SEQ ID NO:X. This primer preferably spans about 100 nucleotides: This primer'set is then 
used in a polymerase chain reaction under the foliovvirig set of conditions : 30 seconds, 95°C; 
1 minute, 56**C; 1 minute, 70X. This cycle is repeated 32 times followed by one 5 minute 
cycle ^t 70**C. Human, mouse, and hamster DNA is used as template in addition to a somatic 
cell hybrid panel containing individual chrombsrfnle^ or chromosome fragments (Bios, Inc). 
The reactions is analyzed on either 8% poiyacrylamide gels or 3.5 % agarose gels. ^ 
Chromosome mapping is determined by tlie presehce of an approximately 100 bp PGR 
fragment in the particular somiatic cell hybrid. ^ 



10 



Example 5: Bacterial Expression of ai Pblvpieptide 

A polynucleotide: encoding a polypeptide of the present invention is amplified using 

p6r oligonucleUide primers cdrresporiding to the 5* and 3' ends of the DNA sequence, as 

outlined in Example 1, to synthesize insertion fr£igments; T used to amplify the 

15 cDNA insert should prieYerably contain restriction sites, such as BkmHI and Xbal arid 

iriitiation/stop codbns, if ndcessaryj to clone the amplified pfodiict into the expression vector. 
* FoV exarhple, BamHl knd Xbial' correspond to the restrictioti erizy me' sites on the bacterial 

expression vector |)QE-9/ (Qiagen', Inc. , Chatswori:h, CA); This plasniid' vector encodes 

antibiotic resistance {AmpO, a bacterial origin of replication (ori), an IPTG-regulatable 
20 promoter/operator (P/0),^a ribosome binding site (RBS), a 6-histidine tag (6-His), and 

restriction enzyme cloning sites. / . , . ' 

The pQE^9 vector is digested with BariiHI and Xbal and the amplified fragrhent is 

ligated into the pQE-9 vector maintaining the reading frame initiated at the bacterial RBS. 

The ligation mixture is then used to transform the E. coli strain M15/rep4 (Qiagen, Inc.) 
25 which contains multiple copies of the plasmid pREP4, which expresses the lad repressor and 

also confers kanamycin resistance (KanO- Transiformantk arie identified by their ability to 
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; rgro>y:on LB plates and ampicil(in/kanamyjcin resistant,colonies are selected. Plasmid DNA is 
; isolated; and cpnfirmed by jestn^^ . . . . - . 

: : : Clones qontainiiig the d^isired; constructs are grown overnight (0/N) in liquid culture 
in, LB media supplemented \vith bptl> Amp (100 ug/ml) and Kan (25 ug/ml). The O/N culture 
5 : is used to ^npculate a large culture ^t.a^^r^^^ The cells are grown to an 

optical density 600 (O.D.^) of betvv;^en p.4 and 0.6. IPTX3 (Isopfppyl-BTDrthipgalacto 
pyranoside) is then added to a final cpnc^ntration of 1 mM. IPTG induces by inactivating the 
lad repressor, clearing the P/0 leading lp ipcr^ased gene expression. 

Cells are grown for an extra 3 to 4 hQ^f^^ . Cells are then harvested by centrif ugation 
10 (20 mins at 6000Xg). The cell pellet is solubilized in the chaotropic agent 6 Molar Guanidine 
HCI by stirring for 3-4 hours at 4°Cr T}ie^ell debris jsT^^rripy and the 

^ supernatant containing the pplyp^ptide is Jo^dpdontq,a,n^^ acid,("Ni- 
NTA") affinity resin cpJuninXa^vailabje from QIAQEN, Inc., P^ptejns with a 6 x His 

tag bind. to the Ni-NTA resin Avith .high affinity ^rid qa^ he purifiedjn.a simple one-step 
i 5 procedure (for details see; The Q»IAexpres^ipni$t ( 1995) QI;^GEN> Inc., su^ra). 
, Briefly, the supernatant is loaded onto the colunin.in 6 M guanic|ine-HCl, pH 8» the 

colurnn is first >yash^d with^ .^0,vol^m of 6 M.guanidine-HCI, pH 8, then washed with 
,,10 yolunf]es of 6 M. gvan,idine-HCI pH 6, and fmaily thf pplyp^ptide is eluted with 6 M 
guanidine-HCI, pH 5. 

20 The purified protein is t%n rei^atured by dialyzing it against phosphate-buffered 

saline (PBS) or 50 mM Na-acetate, pH 6 buffer plus 20OmM jyaCI. Alternatively, the 
protein can be successfully refolded. vvhile immobilized onrthe Nj-NTA column. The 

; recommended conditions are as fpjiovysr renaturet using a linear ,6M-1M urea gradient in 500 

,mM NaCI, 20% glycerol, 20 mM Tris/HCl pH 7.4, containing, protease inhibitors. The 

. 25 renaturation should be performed over a period of 1:5 hours, or nripre. After renaturation the 
proteins are eluted by the addition of 250 mM immidazole. Immidazole is removed by a final 
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dialyzing step against PBS oi- 50 mM sodium acetate pH'6 biiiffer plus 200 mM NaCl: The 
purified protein is stored at 4°C or frozen at -8d**C.' 

' In addition to the above expression vector! the present invention further includes an 
expression vector comprising phage operator and prorhoter elements operatively linked to a 

5 polynucleotide of the present invention, called pHE4a: (ATCC Accession Number 209645, 
deposited on February 25, 1998.) This vector contain^: 1) a neomycinphosphbtransf erase 
gene as a selection marker, 2) an Ei 'coli origin of replication, 3) a T5 phage promoter 
sequence, 4) two lac operator sequences, Syi Shihe-Delgafno sequence, and'6) the lactose 
operon repressor gene (laclq). The origin of replication (oriC) is derived from pUC19 (LTI, 

10 Gaithersbufg, MD)! The promoter sequeiicb ahd operator sequeiices are made synthetically.' 

DNA can be inserted into the pHEa by restricting the vector with Ndel and Xbal, 
BamHI, Xhol, or Asp718, ruiining the restrictied prodiiciton a gel, and isolating the larger 
fragment (the stuffer fragment should be about 3 10 base pairs). The DNA insert is generated 
according to the PGR protocol d^stribed 1; using PGR primers having restriction 

15 sites for Ndel (5* primfer) and Xbal, Ba'mHl; Xhdl, 6r Asp7ii(3*^p^ PCR insert is 

gel purified and r^^tricted vvith compatible enzymes. The insert arid vector are ligated 
according to standard protocols: ' ^ 

The engineered vector could easily be substituted'in the above protocol to express 
protein in a bacterial system. ■ ^ * ' 

' Example 6: Purificaition of a Polypeptide froth' an Inclusion Body 

The following alternative method can be used to purify a polypeptide expressed in E 
co// when it is present in the form of Inclusion bodies. Unless otherwise specified, all of the 
following steps are conducted at 4^10**C 
25 Upon completion of the production phase of the E. coli fermentation, the cell culture 

is cooled to 4-10*'C and the cells harvested by continuous centrifugation at 15,000 rpm 
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7 (Heraeus.Sepatech). On tfje,b|^5js pf the e^pect^d yield . of protein per unit weight of cell 
paste and the amount of purified protejn reguired, an appropriate amount of cell paste, by 
vveight,, is.suspended in a buffer solution containing 100 mM Tris, 50 mM EDTA, pH 7A 
The. cells are dispersed to a homogeneous suspension using a high shear mixer. 

5 The cells are then lysed by passing the solution through a microfluidizer 

(Microfyidips, Corp., or APV Gayliij, Inc.) twice at 4000-6000 psi. The hpmogenate is then 
mixed v/ith NaCl solution to a final con9eptration of 0.5 M NaCI, followed by centrifugation 
at 7000 xg for 15 min. The resultant pellet.is washed again using O-SM N^aCI, 100 mM Tris, 

. ^.5QmM EDTA, pH 7.4.. ; . 

10 . The resulting washed inclusion bodies are solubilized with 1.5 M guanidine 

hydrochloride (puHCI) for 2^4 hours. After 70()0^7(;^ c^e^^^ min., the pellet is 

di^car<|ed and the polypeptide containing siuge^^^ incubated at 4°C overnight to.allow 

further GuHCI extra y )! . ^ . ^ , . ^ - - i - ? 

, . . Follow;ing high.speed ce^trifuga.J^^^ 
15 . GuHCI solybilized protein is refolded by quickly mixing the ^uHQ extrajct with 20 volumes 
of buffer . pntaining,$0,jnM spdiuni, pH 4.5, 15p rnM NaCL 2 mM^^pXA by vigorous 
stirring. The refolded diluted protein solution is kept at 4X with9ut niixing for 12 hours 
, prior to further purifiptipn,^te^^^ . ^ . ^ . , . s 

To clarify the refolded polypeptide solution, a previously prepared. tangential filtration 
20 unit equipped with 0. 16 pm membrane filter with appropriate surface area (e.g., Filtron), 

equilibrated with 40 mM sodium acetate^ pH 6 Qis eniplo^ed.^Tl^e filtered sample is loaded 
^ onto a cation exchange resin (e.g., Porps HS-5p, Perceptive ^iosyst:ems). The column is 
washed .with 40 mM .sodium acetate,. pH 6.0 and eluted with 250 mM, 500 mM, 1000 mM, 
and 1500 mM NaCl in the same buffer, in a stepwise manner. The absorbance at 280 nm of 
25 the effluent is continuously monitored. Fractions are collected and further analyzed by SDS- 
PAGE. 
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Fractions containing the polypeptide are' then pooled and mixed with 4 volumes of 
water. The diluted sample is then loaded onto a previously prepared set of tandenfi columns 
of strong anion (Poros HQ-50, Perse j3tive Biosy stems)' and weak anion (Poros GM-20, 
Perseptive Biosystems) exchange resins. The columns are equilibrated with 40 mM sodium 

5 acetate, pH 6.0. Both columns are washed with 40 mM sodium acetate, pH 6:0, 200 mM 
NaCI. The CM-20 cblunrin is then eluted uising a 10 column volume linear gradient ranging 
from 0.2 M NaCI, 50 mM sodium acetate, pH 6.0 to 1.0 M NaCl, 50 mM sodium acetate, pH 
6.5. iFractions are collected under constant* Ajgo monitoring of the effluent. Fractions 
containing the polypeptide (determined, for instance, by 16% SDS-PAGE) are then pooled. 

10 The resultant j^ly peptide should exhibit greater than 95% purity after the above 

refolding and purificatiori'steps/ No major cbritamihant bands should be observed from 
Commassie blue sta^iried 16% SDS-PAGE gel When 5 fig of purified protein is loaded. The 
purified protein can also be tested for endotoxin/LPS cbntaminatioh, and typically the LPS 
content is less than 0. 1 rig/ml according to LAL assays. ' ^ 

15 " ■ ' • 

Example 7: Cloning and Expression of a Polypeptide in a Baculovir us Expression 
System 

In this example, the plasmid shuttle vector pA2 is used to insert a polynucleotide into 
a baculovirus to express a polypeptide. This expression vector contains the strong polyhedrin 

20^ promoter of the Autographa californica nuclear polyhedrosis virus (AcMNPV) followed by 
convenient restriction sites such as BamHl, Xba I and Asp718. The polyadenylation site of 
the simian virus 40 ("SV40") is used for efficient polyadenylation. For easy selection of 
recombinant virus, the plasmid contains the beta-gal actosidase gene from £. coli under 
control of a weak Drosophila promoter in the same orientation, followed by the 

25 polyadenylation signal of the polyhedrin gene. The inserted genes are flanked on both sides 
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, .by-yiral sequences for cell-mediated homologo recombination with wild-type viral DNA to 
jgeneratC;^ yiable virus that, expr^^^^^^ 

Many otherbaculovirif^ vector^, can be used in place of the 
pAc373, pVL941, and pAclMl, as one skilled in the art would readily appreciate, as long as 
5 , the construct proy ides appropriately located signals for transcription, translation, secretion 
and the like, including a signal peptide, and an in-franrie AUG as required. Such vectors are 
described,for instance, in ;Lu.ck9w etaL.^y . 

Specifically, the cDNA.sequence cpntained in the deposited clone is amplified using 
the PCR protocol described in Example 1 using primers wit^^^ restriction sites and 

10 initiatipn/stop codons. If the naturally occurring signal seque^^ is used to produce the ^ 
secreted protein, the pA2 vector does yiQt need a secojid signal peptide. Alternatively, the 
vector can be modified (pA2 <GP) tq incli^de a4>apulQyirus leader sequence, using the 
' n Standard methods described in Rummers et a!., "A Manual of Methods for Baculovirus 
Vectors and Insect Cell Culture Prppedures," Texas Agricultural Experimerital Station 
15 Bulletin NO: 1555(1987). 

The amplified fragment is isolated from a 1% agarose gel using a commercially 
available kit ("Geneclean," BIO 101 Inc., La Jolla, Ca.), the fragment then is digested with 
appropriate restriction enzymes and again purified on a I % agarose gel. 

The plasmid is digested with the corresponding restriction enzymes and optionally, 
20 can be dephosphorylated using calf intestinal phosphatase, using routine procedures known in 
the art. The DNA is then isolated from a 1% agarose gel using a commercially available kit 
("Geneclean" BIO 101 Inc., La Jolla, Ca.). 

The fragment and the dephosphorylated plasmid are ligated together with T4 DNA 
ligase. E. coli HBlOl or other suitable E. coli hosts such as XL-1 Blue (Stratagene Cloning 
25 Systems, La Jolla, CA) cells are transformed with the ligation mixture and spread on culture 
plates. Bacteria containing the plasmid are identified by digesting DNA from individual 
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colonies and analysing the digestion product ty g^I electrdphoresis. The sequence of the 
cloned fragnient is confimied by DNA sequencing!' ' 

Five fig of a plasihid containing the polyriucieotide is c6-transfected with 1 .0 f/g of a 
commercially available linearized baculoviriis DNA ("BaculoGold^" baculovirus DNA", 

5 Phamiingen, San Diego; CA), using the ii'pofection method described by Feigner et al., Proc. 
Natl. Acad. Sci. USA 84:7413-7417 (1987). One /ig of BaculoGold^" virus DNA and 5 fig 
of the plasniid are mixed in a sterile well of a'microtiter plate containing 50 //I of serum-free 
Grace's medium (Life Technologies Inc., Gaithersburg, MD), Afterwards, 10 /<l Lipofectin 
plus 90 ji] Grace's medium are added,' mixed and incubated for 15 minutes at room 

10 temperature. * Then the transfectidn nlixture is added drop-wise to Sf9 insect cells (ATCC ' 
CRL 171 1) seeded in a 35 nnim tissue dulture plate 'with 1 ml Grace's medium without serum. 
The plate is then incubated for 5 hours at 27** C. The transfection solutipri is then removed 
from the plate and .1 ml of Grace's insect medium supplemented with 10% fetal calf serum is 
added. Cultivation is then continued at 2T C for four days. 

15 - V . After four days the supernatant is collected, and a plaque assay is performed; as 

described by Summers ^nd Smith, supra. An agarose, gel with "Blue Gal" (Life Technologies 
Inc., Gaithersburg) is used to aUpw easy identification and isolation of gal-expressing clones, 
which produce blue-stained, plaques. (A detailed description of a "plaque assay" of this type 
. can also befound in the user's guide for insect cell culture and baculovirology distributed by 

20 Life Technologies Inc,, Gaithersburg, page 9-10.), After appropriate incubation, blue stained 
plaques are picked with the tip of a micrppipettor (e.g., Eppendorf). The agar containing the 
recombinant viruses is then resuspended in a microcentrifuge tube containing 200 fi\ of 
Grace's medium and the suspension containing the recombinant baculovirus is used to infect 
Sf9 cells seeded in 35 mm dishes. Four days later the supematants of these culture dishes are 

25 5 harvested and then they are stpred at 4** C. . 
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0 . To verify the expression ;Qf the ^^ol.^^^ Sf9 cells.are grown in Grace's nfiedium 
supplemented with 10% heat-inactiyated.EBS. ^T^he cells are infected with the reconibinant 
bacjulovirus containing the p^lynucleptidp at a multiplicity of infection ("MOl") of about 2. 
If radiolabeled proteins are desired, 6 hours later the medium is removed and is replaced with 

5 SF9()0 II mediunj minus methionine and cysteine (available from Life Technologies Inc., 
RockvilJe, MD). After 42 hours, 5 ^Ci pf ,^^S-methionine and ^ fiC\ ^^S-cysteine (available 
from Amersham) are addexi. The Qells are further incubated for 16 hpurs and then are 
; harvested by centrifugation. Tl^e proteins ifi the^supernatant as well as the intracellular 
proteins are analyzed by SDS-PAGEfollovved by aq^ 

10 / ; ; Microsequencing of the aminq acid.s^^^^^ 

protein may be used to determine the antiino tQminal.se^ of the^prp^Iuced protein. , 

Example 8: Expression of a Polypeptide in Mamrnalfaa'Celiy * 

The polypeptide of the present invention can be expressed iii a mammalian cell. A 
typical mammalian expressioii vector cohtaiiis a prdm'otef elenlWfft, Which mediates the ' 

15 initiation of trianscriptibh of ml^NA^ a proteih Coding' ^eqiifehte; and signals required for the 
termination'of transcription and pblya'denyl^ frariscnpV! 'Additional' eieme^ 

Include enhancers, kozak sequehceis'andl' iri^ei^^^hing seqUeiibek' flanked by donor and 
acceptor sites for RNA splicing. Highly e^^ ac'hrevetf with 'the early and 

late promoters from $^40, tHe long terminal repeats (LTR^)'ffaAi^Retroviruses, e.g.,'RSV, 

20 HTLVl, HIV! and the earljy pronfioter of the i:ytomegaro\4nis (CMV)^ cellular 
elements can also' be used (e.g., the hiifrian actin promoter). ' ' 

Suitable expression vectors for use in pficticirfg the present invention include, 
for example, vectors such as pSVL aiid pMSG (Pharrtiacia, Uppsfdla, Sweden), pRSVcat 
(ATCC 37 152), pSV'ldhifr (ATCC 371'46)V pBC12Mr {AtCC 67109), pCMVSport 2.0, and 

25 pCMVSport 3.0. Mammalian host cells that could be' uk'ed include, human Hela, 293, H9 and 
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Jurkat cells, motise NIH3T3 and C127 cells, Co^ 1, Cos 7 and CV 1; quail Qei-3 cells, mouse 
L ceils and Chinese hamstbr ovary (CHO) cells! ' * ; 

Alternatively, the polypeptide can be exjiressed in stable cell lines containing the 
polynucleotide integrated into a chromosome. The co-transfection with a selectable marker 
5 such as dhfr, gpt, neomycin, hygromycin allows the identification and isolation of the 
transfected cells. 

The transfected gene can also be amplified to express large amounts of the encoded 
protein The DHFR (dihydrofolate reductase) marker is useful in developing cell lines that 
carry several hundred or even sieveral thousand copies of the gene of interest: (See, e.g:, Alt et 

10 al.,i. BioL C/iem/; 253: 1357-1370 (1^8); Hamlin et at et Biophys?Acta-^^ 

1097:107-143 (1990); Page et ah, Biofec/i^^^ Another useful selection 

marker is the enzyme glutamine synthase'(GS) (Murphy et al., Biochem 7., 227:277-279 
(1991); Bebbingtbn et Biolfechnologyl 10:169-175 (1992): Using these markers, the 
mammalian cells are grown in iselective medium arid'the cells'vvith the highest resistance are 

15 selected. These cell lines contain the amplified gene(s) integrated into a tHromosome: 

Chinese harnster ovary (C;H6) 'and NSO cells "are 6ften used for the production of proteins. 

DeriWtives of the plasrnid pSV2-dhfr (ATCC Acc^^^ 
vectors p(ZA (ATCC Accession No.i 209646) ahd pC6 (AtCC Accession No.:209647i 
contain the strong promoter (l^TR) of the Rous skrconia Viirus (Cullen et al., Molecular and 

20 Cellular S/o/ogy, 438-447 (March, 1985)) plus a fragment of the CMV -enhancer (Boshart et 
al.; Cell, 41:521-530 (1985).) Multiple cloning sites, e!g:, with'the restriction enzynie 
cleavage sites BamHI, Xbal arid Asp718, facilitate the ciioning of the gene of interest. The 
vectors also contain the 3* intron, the polyaderiylation and termination signal of the fat 
preproinsulih gene, and the mouse DHFR gene under control of the SV40 early promoter. 
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: ^ Specifically, the plasmid pG6, for example, is digested with appropriate restriction 
enzymes and then dephosphorylated using calf intestinal phosphates by procedures known in 
: the art. The^ vectpr is then jsolate|i^frora a .1,% 

A polynucleotide of the present invention is amplified according to the protocol 
5 outlined in Example 1 using primers with appropriate restrictions sites and initiation/stop 
codons, if necessary. The vector can be modified to include a heterologous signal sequence if 
necessary for secretion. (See, e.g., >jV;Q^/^^ ^ , 

The amplified fragment is isolated from a 1% agarose ^e) using a comniercially 
available kit ("Cjenex:lean,", BIO 101 Inc.^ La Jolla, C?i.). The fragment then is digested vvith 
10 appropriate restriction enzymes and again purifieiJ on a . 

. The amplified fragment is then digested wfith. the same restqctio^i enzyme and purified 
on a 1% agarose ^el. The isolated fragme^ the dephospho^lated ^ ligated 
, with T4 DN^ ligas^e. E. coUJHB.ipi ,or XLrl Blue c^lls are then transfpnned and bacteria are 
identified that contain the, fragment jflsertedin^^^^ using, for instance, restriction 

15 enzyme analysis. . ^, / ... ^ - - . . 

_ Chinese hamsterovap^ cellsjacking an active PHE^^. gene is used for transfection, 
. Five f4g of the expre^sipn pjasmid pC6 is, cotr^ansfeptesd vvith^O.^^^g of the plasimid pSVneo 
using lipofectin (Feigner et aJ.^ SM^ru)-. The piasnriid p$y2-neo contains, a dominant 
selectable marker, the neo gene from Tn5 encoding an einzyme that confers resistance to a 
20 group of antibiotics including G418, '^The cells are seede(l in alpha, minus MEM 

supplemented with 1 mg/ml G418.^ After 2 days, the cells are trypsinized and seeded in 
hybridoma cloning plates (Greiner,,Gerniany) in alpha minjus.^IEM supplemented with 10, 
25, orSO ng/j[nl of metqthrexate plus J mg/ml G418. After about 10-14 days single clones 
are trypsinized and then seeded in 6-well petri dishes or 10 ml flasks using different 
25 concentrations of methotrexate (50 nM, 100 nM, 200 nM, 400 nM, 800 nM). Clones growing 
at the highest concentrations of methotrexate are then transferred to new 6-well plates 
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containing even higher concentrations of niethoirexate (1 pM, 2 //M, 5 //M, 10 mM. 20 mM). 
The same procedure' is repeated until clones are obtained which grow at a concentration of 
100 - 200 fiM, Expression of the desired gene product is analyzed, for instance, by SDS- 
PAGE and Western blot or by reversed phase HPLG analysis. 
5 ^ . ■ ' ■ • - • • . 

Example 9: Protein Fusions : ; 

The polypeptides of the present invention are preferably fused to other proteins. 
These fusion proteins can be used for a variety of applications. For example, fusion of the 
present polypeptides to His-tag, HA-tag, protein A, IgG domains, and maltose binding 
10 protein facilitates purification. (See Example 5; see also EP A 394,827; Traunecker, et al., ' 
Nature, 33 1 :84-86 '(1988)) The polypeptides can also be fused to heterologous polypeptide 
sequences to facilitate secretion and intracellular trafficking (e.g., KDEL). Moreover, fusion 
to IgG-1, leGr3, and albumin increases the halflife time in yiyo. Nuclear localization signals 
fused to the polypeptides of the present invention jcan target the protein to a specific 
15 subcellular localization, while covalent heterodimer or hdmodirners can increase or decrease 
the activity of a fusion protein. Fusion proteins can ialso create chimeric molecules having 
more than one function. Finally, fusion proteins can increase solubility and/or stability of the 
. fused protein compared to the non-fused protein. All of the types of fusion proteins described 
above can be made by. modifying the following protocol, which outlines the fusion of a 
20 polypeptide to an IgG molecule, or the protocol described in Example 5. 

Briefly, the human Fc portion of the IgG molecule can be PGR amplified, using 
primers that span the 5* and 3' ends of the sequence described below. These primers also 
should have convenient restriction enzyme sities that will facilitate cloning into an expression 
vector, preferably a n^ammklian expression vector, and initiation/stop codons, if necessary. 
25 For example, if pC4 (Accession No.: 209646) is used, the human Fc portion can be 

ligated into the BamHl cloning sitet. Note that the 3* BamHI site should be destroyed. Next, 
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the vector containing the human Fc portion is re-restricted with BamHI, linearizing the 
[Vector, and a polynucleotide of the^preserit invention, isplated by the PCR protocol described 
in Example 1, is ligated into this ^acnHi si^te. Note that the polynucleotide is cloned without 
a stop codon, otherwise a fusipn^protein will not be produced, ; 

If the naturally occurring signal sequence is used to produce the secreted protein, pC4 
does not need a second signal peptide. Alternatively, if the naturally occurring signal 
sequence is not used, the vector ear^jbe ropdified to include a heterologous signal sequence. 
(See, e.g., WO 96/34891.) v . . . ; , , - . ^ . . . 



10 Human [gG Fc region: - , i;?:, ^ < 

, GGqATCCGGAGCCCAAATCTJCTGACA^ 
AGCGTGCACCGTCAGTCTTCClCTTCCCCCCAAAACCCAAGGACACCCrCATGATCTCCCGGACTC 
CTGAGGTCACATGCGTGGTGGTGGACGTAAGCCACGAAGACCCTGAGGTCAAGTTCAACTGGTAC 
' GTGGACGGCGTGGAGGf GCATAAtGCCA^ 
15 ACCGTGTGGTCAGCGtcdrCAe<5t7rC 



TGACCTGCCTGGTCAAAGGCTTCTATCCAAGCGACATCGCCGTGGAGTGGGAGAGCAATGGGCAG 
CCGGAGAACAACTACAAGACCACGCCrCCCGTCCrGGACrCCGACGGCTCCTTCTTCCTCT^ 
20 AAGCTCACCbTGGACAAGAGC 



CGCGACTCTAGAGGAT (SEQlDNO:1)o ^ - . > ;/ , ^ , ; , 

Example 10: Formulating a Polypeptide 

25 . , The polypeptide composition .will be forniula^ted and dosed in a fashion consistent 

with good medical practice, taking into account the clinicaLcondition of the individual patient 
(especially the side effects; of, trea.tfpent. with the secreted polypeptide alone), the site of 
delivery, the method of administration, the scheduling of administration, and other factors 



BNSOOCIO: <W0 O070O76AlJ_> 



wo (»0/70076 " PeT/USOO/13504 



232 



known to practitioners. The "effective aniount" for purposes herein is'thus determined by 
such considerations. 

As a general proposition, the total pharmaceutical ly effective amount of polypeptide 
administered parenterally per dose will be in the range of about 1 /^g/kg/day to 10 mg/kg/day 

5 of patient body weight, although, as noted above, this will be subject to therapeutic 

discretion. More preferably! this dose is at least 0.0 V mg/kg/day, and most preferably for 
humans between about 0.01 and 1 mg/kgyday for the hormone. If given continuously; the 
polypeptide is typically administered at a dose rate of about I ^g/kg/hour to about 50 
/ig/kg/hour, either by 1-4 injections per day or by continuous subcutaneous infusions, for 

10 example, using a mini-pump. An intravenous bag solution may also be employed. The 
length of treatment needed to observe changes and the interval following treatment for 
responses to occur appears to vary depending on the desired efifect. 

Pharmaceutical compositions containing the polypeptide of the invention are 
administered orally, rectally, parenterally, intracistemally, intravaginally, intraperitoneally, 

15 topically (as by powders, ointments, gels, drops or transdermal patch), bucally; or as an oral 
or nasal spray. "Pharmaceutically acceptable carrier" refers to a non-toxic solid, semisolid or 
liquid filler, diluent, encapsulating material or formulation auxiliary of any type. The term 
"parenteral" as used herein refers to modes of administration which include intravenous, 
intramuscular, intraperitoneal, intrasternal, subcutaneous and intraarticular injection and 

20 infusion. 

The polypeptide is also suitably administered by sustained-release systems. Suitable 
examples of sustained-release compositions include semi-permeable polymer matrices in the 
form of shaped articles, e.g., films, or mirocapsules. Sustained-release niatrices include 
polylactides (U.S. Pat. NO: 3,773,919, EP 58,481), copolymers of L-glutamic acid and 
25 gamma-ethyi-L-glutamate (Sidman tXaA., Biopolymers, 22:547-556 (1983)), poly (2- 

hydroxyethyl methacrylate) (Langer et al., 7. Biomed, Mater, Res. 15: 1*67-277 (1981), and 
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, ; Langpr, C/iem. Tech., 12:98- 105 (1982)Jj, ethylene vinyl acetate (R. Langer et al.) or poly-D- 
(-)-3-hydroxybutyric acid (EP 133,988). Sustained-release compositions also include 
. lipo$omally entrapped polypeptides. Liposomes containing the secreted polypeptide are 
prepared by methods known per se: DE 3,218,121; Epstein et al., Proc, Natl, Acad, ScL USA, 
5 82:3688-3692 (1985); Hwang et al,. Prac. Natl. Acad. ScL USA , 77:4030-4034 (1980); EP 
. 52,322; EP 36,676; EP 88,046* EP^|43,949; EP W2,641; Japanese Pat. Appl. 83-1 18008; 
, U.S. Pat. Nos. 4,485,045 and 4,544,545;^ and EP 102,324. Ordinarily, the liposomes are of 
the small (about 200-800 Angstroms) unilamellar type in which the lipid content is greater 

- ■ ■ ■ i 

than about 30 mol. percent cholesterol, the selected proportion being adjusted for the optimal 

10 secreted polypeptide therapy. 

For parenteral administration, in one embodiment, the polypeptide is formulated 
generally by mixing it at the desired decree ^f purity, in a unit dosage injectable form 
(solution, suspension, or emulsion), with a pharmaceutical ly acceptable carrier, i.e., one that 
is non-toxic to recipients at th^^ dosages and concentrations employed and is compatible with^ 

15 other ingredients of the formulation. For example, the formulation preferably does not 
include oxidizing agents and other compounds that are known to be deleterious to 
polypeptides. 

Generally, the formulations are prepared by contacting the polypeptide uniformly and 
. intimately with liquid carriers or finely divided solid carriers or both. Then, if necessary, the 
20 product is shaped into the desired formulation. Preferably the carrier is a parenteral carrier, 
more preferably a solution that is isotonic with the blood of the recipient. Examples of such 
carrier vehicles include water, saline, Ringer's solution, and dextrose solution. Non-aqueous 
vehicles such as fixed oils and ethyl oleate are also useful herein, as well as liposomes. 
The carrier suitably contains minor amounts of additives such as substances that 
25 enhance isotonicity,and chemical stability. Such materials are non-toxic to recipients at the 
dosages and concentrations employed, and include buffers such as phosphate, citrate. 
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succinate, acetic acid; and other organic 'acids or their salts; antioxidants such as ascorbic 

acid; low molecular weight (less thian about ten residues) polypeptides, e.g., polyarginine or 

tripeptides; proteins, such as serum albumin; gelatin, or immunoglobulins; hydrophilic 

polymers such as polyvinylpyrrolidone; amino acids, such'as glycine, glutamic acid, aspartic 
5 acid, or arginine; monosaccharides, disaccharides, and other carbohydrates including 

cellulose or its derivatives, glucose, manosfe, or dextrins; chelating agents such as EDTA; 

sugar alcohols such as mannitol or sorbitol ;'counteri6ns such as sodium; and/or nonionic 

surfactants such as pblysorbates, poloxamers, or PEG. 

The polypeptide is typically formulated in such vehicles at a concentration of about 
10 0.1 hig/rhl to 100 mg/ml, preferably 1-10 rrig/ml, at a pH of about 3 to 8. It Will be ' 

understood that the use of certain of the fdregbing excipients, carriers, or stabilizers will 

result in the formation of polypeptide salts. ■ ' • ' 

Any polypeptide to be used for therapeutic administration can be sterile. Sterility is 

readily accomplished by fiitration tlirough sterile filtration membranes (e.g., 0.2 micron 
15 ^ membranes). Therapeutic ' polypeptide cbmpbsitioris generally are placed into a container 

having a sterile access port, for example,' an intravenous solution bag or vial having a stopper 

pierceable by a hypodermic injection needle. . . j 

Polypeptides ordinarily will be stored in unit or multi-dose containers, for example, 

sealed ampoules or viais, as an 'aqueous solution or as a lyophilized formulation for - 
20 reconstitution. As ah example of a lyophilized formulation, 1 0-ml vials are filled with 5 viA 

of sterile-filtered 1% (vv/v) aqueous polypeptide solution, and the resulting mixture is 

lyophilized. The infusion solution is prepared by reconstituting the lyophilized polypeptide 

using bacteriostatic Water-for-Irijectibri. f ^ ^ 

The invention also provides a pharmaceutical pack or kit comprising one or more 
25 containers filled with one or more of the ingredients of the pharmaceutical compositions of 

the invention. Associated with such cbntainer(s) can be a notice in the form prescribed by a 
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. . governmental agency . regulating the manufacture, use or sale of pharmaceuticals or biological 
i products^j which notice reflects approval by the agency^ of manufacture, use or sale for human 
administration,. In addition,, the. polypeptides of the present invention may be employed in 
conjunction with other therap^Mtic compounds. . j ....... 

Example 11: Method pf Treatji^g Decreased Levels of the Polypeptide 

, It will be appreciated th^t conditions caused by a decrease in the standard or normal 
expression level of a polypeptide in an Individual can be treated by administering the 
polypeptide of the preseiit invention, preferably in the secreted and/or soluble form. Thus, 
10 the invention also provides a method of tre^^ment of an indjyidu^il in need of an increased 
level of the polypeptide comprising adniinistering to siuch an Individual a, pharmaceutical 
composition comprising an amount of the polypeptide to inqre^cthe acti vity level of the 
i polypeptide in such an indiyidu^L ; . r?,, . s ^ 

For example, a patiefiLwjthfdecijeased k qf a pply^peptide receives a daily dose 
15 0. IrlOO ug/kg of the polypeptide fgr six cpnsecMtive jda^s^.P^f^^^ the polypeptide is in 
the secreted form,, The e^apt det^ ba^ed^pn administration and 

formulation, are provided in Example 10. , j. 

Example 12: Method of Treating, Increased I^evels of the Polypeptide 

20 . Antisense te<:hnolpgy is used^tp inhibit production^ pf a polypeptide of the present . 

invention. This. technology is one example of a method of decreasing, levels of a polypeptide, 
; preferably a secreted form, due to a.variety of etiologies, such as.cancer. 

For example, a patient diagnosed with abnormally increased levels of a polypeptide is 
administered intravenously antisense polynucleotides at 0.5, 1. 0, 1.5, 2.0 and 3.0 mg/kg day 
25 for2ldays. This treatment is repeated after a 7-day rest period jf the treatment was well 
tolerated. The formulation of the antisense polynucleotide is provided. in Example 10. 
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Example 13; Method of Treatment tJsing Gene TKerapv ■ Ex Vivo " 

One method of gene therapy transplants fibrdblast's, which are capable of expressing a 
polypeptide, onto a patient Generally, fibroblasts are obtained from a subject by skin biopsy. 
5 The resulting tissue is placed in tissue-culture medium and separated into small pieces! Small 
chunks of the tissue are placed on a wet surface bif a tissue culture flask, approximately ten 
pieces are placed in each flask. The flask'is tiim^d Upside down, closed tight and left at room 
temperature over night. After 24 hours at room temperature, the flask is inverted and the 
chunks of tissue remain fixed to the bottom of the flask and fresh media (e.g., Ham*s F12 
10 media, with *10% FBS, 'pehicilliri and streptcimycin) is added. The flaks are then incubated at 
37°Cforapproximat6ly one week. ; ^ . * 

Af this time, fresh niedia is added and subsequenU^ 
After an additional two weeks in culture, a monolayer of fibroblasts emerge. The monolayer 
is trypsinizecl and' scaled into large^^ ' ^ ' 

15 ' ' pMV-7 (kirschmeieK RT.'etaL^^^ 

teiTriiiial repeats of the Moloney murine sarcoma vims, is digested with EcoRl and Hindlll 
and subsequently treated with caif intestinal phosphatase, the linear vector is fractionated on 
agarose gel and purified, using glass beads. 

The cDNA' encoding a polypeptide of the present invention can be amplified using 

20 PGR primers which correspond to the 5' and 3' end sequences respectively as set forth in 

Example 1 using primers and having appropriate restriction sites and initiation/stop codons, if 
necessary. Preferably, tHe '5' primer contains an EcoRr site and the 3' primer includes a 
Hindlll site. Equal quantities of the Moloney murine sarcoma virus linear backbone and the 
amplified EcoRl and Hindlll fragment are added together, in the presence of T4 DNA ligase. 

25 The resulting mixture is'iriaintained under conditions appropriate for ligation of the two 
fragments. The ligation mixture is then used to transform bacteria HBIOI, which are then 
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plated onto agar containing kanamycin for the purpose of confirming that the vector has the 

gene of interest properly inserted. , , 

The amphotropic pA3,17;Or Q^+;^m l2 packaging cells are grown in tissue culture to 

confluent density in Dulbeccq*s Modified Eagles Medium (DMEM).with 10% calf serum 
5 (CS), penicillin and streptomycin. The MSV vector containing the gene i$ then, added to the 

media and the packaging cells transduced with the vector. The packaging cells now produce 

infectious viral particles containing the^e^nie^ (the packaging cells are now Xreferred to as 

producer cells). v : : 

Fresh media is added to the .l;ransduced producer cells, and sut^sequently, the media is 
10 harvested from a 10 cm plate of confluent producer eel l^;..^ The sp^nt media, containing the 

infectious viral particles, is filtered through a millipore filter to rei^pye detachejd producer 

cells and this media is then used to infect fibroblast cells. Media is removed from a sub- 

confluent plate of fibroblasts and quiqkljy replaced with the media from the producer cells. 

This media is removed and replaced with fresh media. If the ti^er of virus is high, then 
15 virtually all fibroblasts will be y\fec.t?;d.and nq selection js required. If ^be titer is very low, ^ 

then it is necessary to use a rjetroviral vector that has a selectabje nriarker, such^as neo or his. 

Once the fibroblasts have been efficiently infected, thje fibrpb ar^ analyzed to determine 

whether protein is produced. . . 

The engineered fibroblasts are then transplanted onto tf]te host, either alone or after 
20 having been grown to confluence on cytodex 3 microcarrier beads. 

Example 14: Gene Thera py Using Endogenous TM4SF Genes 

Another method of gene therapy according to the present invention involves operably 
associating the endogenous TM4SF gene sequence with a promoter via homologous 
25 recombination as described, for example, in U.S. Patent NO: 5,641,670, issued June 24, 
1997; International Publication NO: WO 96/294 11, published September 26, 1996; 
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International Publication \>i6: WO94/12650/piibIished 'A^ugust4^^^ zl; Proc. 

NatL Acad. ScL USA. 86:8932-8935 (1989);'and Zijlstra et zUNaiure. 342:435^38 (1989). 
This method involves the activation of a gene WhicK is present in the target cells, but which is 
not expressed in the cells, or is expressed at a lower level than desired. 

5 Polynucleotideconstructs aremade which contai n a promoter and targeting 

sequenced, which are homologous to the 5* non-coding sequence of the endogenous TM4SF 
gene, flanking the promoter. The targe^ng sequence will be sufficiently near the 5' end of 
TM4SF gene so the promoter will be operably linked to the endogenous sequence upon 
homologous recombination. The prbmoter and the targeting sequences can be amplified 

10 using PGR. Preferably, the aniplifieid promoter contains distinct restriction enzyme sites on 
th^ 5' anci 3* ends. ' Preferably, the 3' end cif the first targeting sequence contains the same 
restriction enzyme site as the 5' end of the amplified pronioter and the 5* end of the second 
targeting sequence contains the sanie restrk as the 3* end of the amplified promoter. 

The amplified promoter and the ampli'fierftargeting sequences are digested with the 

15 appropriate restriction eniynies aW 'subseq^ with icalf intestinal phosphatase. 

Theiiigested prcimoteV and digested targetinjg'sequenceg are added together in the presence of 
t4 DNA ligase: The: r-esuUing mixture is inamtaihed under Conditions appropriate for ligation 
' of the two fragments. The construct is size fractionated on an agarose gel then' purified by 
phenol extraction arid'ethahol precipitation. ' • ; ; . 

20 In this Example, the 'polynucleotide constructs a 

' polynucleotides via electroporation. However, the polynucleotide constructs may also be 
administered with triari^fectibn-ifacilitating agents; such as liposomes, viral sequences; viral 
particles, precipitating agents, etc. SUch methods of delivery are known in the art 

Once the cells iare transfected, homblogoiis recombination will take place which 

25 results in the promoter being operably linked to the endogenous TM4SF gene sequence. This 
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\-\ results ;in the e^cpression of,rrM43F injljejCell; Expression may be detected by 
, immunological staining, or any 9th|er rne^thod, known; in the art. 

»Fibfpblasts are obtain^d,fri9tiji,a ^ubj^ct by skin biopsy. The resulting tissue is placed 
in DMEM + 10% fetal calf seriiip.;Exponentially growing or early stationary phase 
5 fibroblasts are try psinized and rinse(| from th^ plastic surface with nutrient medium. An 
aliqMOt of the cell suspension js,remoye^l for counting, and the remaining cells are subjected 
to centrifugation.,The supernatant i$.;^^pir^(ed and the pellet. is resuspend^d in 5 ml of 
electroporation buffer (20 mM HEPES p^ 7-3, 13.7 ^m NaCI, 5, mM KCI, 0.7 nriM Na2 
, HPO4, 6 mM dextrose). The cells are recentri|fuged„the supernatant^a^pirated, and the, cells , ^ 
\Q resuspended in electroporation buffer comainin^^^^^^^ acetj^jated bovine serum albumin. 

.,fThe;final cell suspension contains appu-05^imately 3X10^ ce!ls/mL Electroporation should be 
; n performed immediately following resusp^^ - - . . ^ ^, 

; 0 : ,/Prlasmid DNA is preparejd according.to standard, tecb^iques. For example,. to ^ 
,!i ^qpnstruct a. plasraid for targeting jtQ the, TM^ pla^in,id.pyc.l8 (Nj ; 

15 Amherst, NY) is digested with HindIil.,T.he^ prpnip^??r^ is arnph^^^ by PCR with an 
X.bal site on the 5* end.^nd a BamHl site.pAtbe 3'end.. T 

.sequence^ are al?lpj^f^ed via PCR one TM4SFnpR-cpding,3^qMenfe (TM4^ 1) is 

V amplified with a.Hijv:tIU,siteiat ^|je^' end Xba,site,at the 3*end; the pther TM4SF non- 
coding sequence (TM4SF fragment 2) is amplified with^a p.aipHI site at the 5/end and a 

20 Hindlll site ^t.the 3.'end. The CMV prprnoter and TN44SF^ fragments are digested.with the 

appropriate enzyme? (CMV prpnioter -,XbaI and ^^tnHI* TM4SFfragnient 1 - Xbal; TM4SF 

- = . fragment 2;- BamHl) and ligated together. ,The resulting, ligation pi;oduct is digested with 
Hindlll, and ligated with the Hindlll-digestpd pUC18 plasmid. 

. Plasmid DNA is added to^a sterile cuyette vyi^h,a 0.^4 cm electrode gap (Bio-Rad). The 

25 final DN A concentration,is generally at leas^ 120 //g/ml. 0.5 mj of the cell suspension 
(containing approximately 1.5. XIO^ cells) is then added to the cuvette, and the cell 
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suspension and DNA solutions are gently mixed. Electroporation is performed-with a 
Gene-Pulser apparatus (Bio-Rsid). Capacitance arid voltage are set at 960 //F and 250-300 V, 
respectively. As voltage increases, cell survival decreases, but the percentage of surviving 
cells that stably incorporate the introduced DNA into their genome increases dramatically. 
5 Given these parameters, a pulse time of approximately 14-20 mSec should be observed. 

Electroporated cells are maintained aft fooiri temperature for approximately 5 min, and 
the contents of the cuvette are then gently renioved with a sterile transfer pipette. The cells 
are added directly to 10 ml of prewarrned hiitrient media (DMEM with 15% calf serum) in a 
10 cm dish and incubated at 37 degree d. The following day, the media is aspirated and 
10 replaced with 10 rtil off resH'm&dia and incubated for a further 16^24 hours. ' ^ 

The engineered fibroblasts are then iAjectecl into the host, either alone or after having 
been grown to confluence on cytodex 3 microcarrier beads. The fibroblasts now produce the 
protein product. The fibroblasts can then be introduced into a patient as descHbed above. 

15 Example 15: Method 6f Treatment Using Gene Therapy - In Vivo 

'' Another aspect of the'preserit invention is using /n vivo gene therapy methods to treat 
disorders, diseases arid conditions. TKe gene therapy method relates to the introduction of 
naked nudeic acid (DNX/ RNA, and antiserise'DNA or RNA) TM4SF sequences into an 
* animar to increase or decrease the expression of the TM4S'F polypeptide. The TM4SF 
20 polynucleotide may be operatively linked to a promoter or any other genetic elements ' 
necessary for the expression of the TKl4SF'p61ypeptide by the target tissue. Such gene 
therapy and delivery techniques and methods are known in the art, see, for example, 
WO90/1 1092, W098/1 1779;' U.S. Patent NO: 5693622, 5705 15 1, 5580859; Tabata et al., 
Cdrdiovasc. Res. 35(3):470-479 ( 1997), Chad J et al., Pharmacol: Res.; 35(6):5 1 7-522 
25 (1997), Wolff, NeuromUscuL Di5orrf. 7(5):3 14-3 18 (1997), Schwartz et al.. Gene Then, 
' 3(5):405-41i 0996). Tsur'uriii Y. et al'., CiVcw/an^^^ 94(1'2):328 1-3290 (1996) (incorporated 
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Th4TM4SF polyniJclejQ^Ude constructs may be delivered by any method that delivers 
injectable materials to the cells of, an animal, such as, injectipn into the interstitial space of 
tissues (heartv muscle, skin, lyng, Uyer, ifitestine and the like). The TM4SF polynucleotide 
5 constructs can be delivered in a pharmaceutically acceptable liquid or aqueous carrier. 

Theierm "naked" polynucleotide, DNA or RNA, refers to sequences that are free 
. from ajiy delivery vehicle that acts to. assist,, promote, or facilitate entry into the cell, 
including viral sequences, viral particles,. liptosome formulations, lipofectin or precipitating 
agents and the like. However, the TM4SF;polynuc|eotide also be d^plivered in liposome 
10 formulations (such as those taught it} Feigner et^l,, Afin.NY A^^^ 772: 126- 1 39 (1995) 

. and Abdallah et al., BioL Cell , 85(l);l-7 (1995)) which can be prepared by methods well 
known to those skilled in the art ; , ; . . . ^ : i ; , ; 

. . ,1?; ^ V The TM4SF polynucleotide vector constructs used in the gene therapy method are 
preferably constructs that will not integrate into the host genome nor will they contain 
15 sequences that allow for .replication.. Any strpn^^promoter )cnown,to those skilled in the art 
can be used for driving the. expression pf pNA. Unlike other genejtherapies techniques, one 
major advantage of jntrpducing naked nucleic acid seq,uences, into target cells is.the transitory 
. nature of the polynucleotide synthesis, in the .cells. Studies;haye shown that non-replicating 
ONA, sequences can be introduced intacells , to provide productipn of the desired polypeptide 
20 for periods of up to six mpnths. >^ > .v.»-, , . - ^ 

The polynucleotide constructs. can be delivered tp the interstitial space of tissues 
within the.an ^nimal, including of ni,uscle, skin, ^)rain, lung,Jiv^c, spleen, bone marrow, 
> thymus, heart,,lymph, blood, bone,. cartilage, pancreas,. kidney., ^g^ll bladder, stomach, 
intestine, testis, ovary, uterus, rectyrn, nervous. system, eye, gland, and connective tissue. 
25 Interstitial space of the jtissues comprises the intercellular,fluid.. mucopolysaccharide matrix 
among the reticular fibers of organ .tissues, elastic fibers in the walls. of vessels or chambers. 
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collagen fibers of fibrous tisisues, or that same rnatrix within connective tissue enstieaithing 
muscle cells or in the lacunae of bone. It is sirnilaiHy the space occupied by the pliasniia of the 
circulation and the lymph fluid of the lymphatic chaliinels. Delivery to the interstitial space of 
muscle tissue is preferred for the reasons discussed bdlbw. They may be tonveniiently 

5 delivered by injection into the tissues comprising these cells. They are preferably delivered 
to and expressed in persistent, non-dividing cells which are differentiated, although delivery 
and expression may be achieved in non-differentiated or less completely dififerentiated cells, 
such as, for example, stem cells of blood oi* skin fibroblasts, //i vivo muscle cells are 
particularly competent in their ability to take up and express polynucleotides. 

10 For the naked TM4SF polynucreotide injection, an effective dosage amount of DI^A 

or RNA will be in the range of from about 0.05 g/kg body weight to about 50 mg/kg body 
weight. Preferably the dosage will be from about 6.665 mg/kg to about 20 mg/kg and more 
preferably from about 0.05 mg/kg to about 5 hig/kg. Of course, as the artisairi of ordinary 
skill will appreciate, this dosage will vary according to the tissue site of injection. The 

15 appropriate and effective dosage of nucleic acid sequence can readily be determined by those 
of ordinary skill in the art arid may depend oh the condition being treated and the route of 
administration. The preferred route of administration Is by the parenteral route of injection 
into the interstitial space of tissues. However, other parenteraf rbiites may also be used, such 
as, inhalation of an aerosol formulation particularly for delivery to lungs or bronchial tissues, 

20 throat or mucous membranes of the nose. In addition, naked TM4SF polynucleotide 
constructs can be delivered to arteries during angioplasty by the catheter used in the 

procedure. . t . 

The dose response effects of injected TNf4SF polynucleotide in muscle in vivo is 
determined as follows. Suitable TM4SF template DNA for production of mRNA coding for 

25 TM4SF polypeptide is prepared in accordance with a standard recombinant DNA 

methodology. The template DNA, which may be either circular or linear, is either used as 
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.n?i|ced,DNA or complexed wjth lippspmes. The quadriceps muscles of mice are then injected 
with various anfiounts of the tgm^^ . . 

,Fiye to six we^k old femai^ ^nd male Balb/C mice are anesthetized by intraperitoneal 
injection with 0.3 ml of 2.5% Av^ertin. A 1.5 cm incision is made on the anterior thigh, and 
the quadriceps muscle is directly visualized. The TM4SF template DNA is injected in 0. 1 ml 
of carrier in a l cc syringe through a 27 gauge needle over one minute, approximately 0.5 cm 
.from the distaUnsertipn site of the niuscje into the knee and about 0.2 deep. A suture is 
placed over the injection site for future localization, and the skin is closed with stainless steel 
clips. . . , . 

; , , After an appropriate incubation tirne (e.g., 7 days), mu^cl? extracts are prepared by 
^ . excising the entire quadriceps. Every fiftji 15 urn cross-section of^t^^ 
, rnuscles is histochemically.stained forTM4S^ A .time course for TM4SF 

^p^ro.tein expression may be done in a ^imilar fashion excQj)t that quadriceps from different 
n)ice are harvested at differeijt j^imes. PersistencejOf TM4SF DNA in muscle following 
15 injection may be deteirnined t)y ^.outhern blot analysis afte^jK^^ cellular DNA and 

;HIRT supernatants from injected and, control m^^ The results of the^^tjove experimentation 
in mice can be use to extrapolate proper dosages and other treatment, parameters in humans 
and other animals using TM4SF naked DNA, . 



10. 



20 Example 16: Production of an Antibody 

a) Hybridoma Technoicjgy 

The antibodies of the present invention can be prepared by a variety of methods. 
(See, Current Protocols, Chapter 2.) As one example of such methods, cells expressing 
TM4SF pplypeptide(s) are administered to an animpi to induce the production of sera 
25 containing polyclonal antibodies. In.a preferred method, a preparation of TM4SF 

polypeptide(s) is prepared and purified to render it substantially free of natural contaminants. 
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Such a preparation is then introduced into an animal in di-der to produce polyclonal antisera 
of greater 'specific activity: ' ' . : > ; 

Monoclonal antibodies specific for TM4SF pblypeptide(s) are prepared using 
hybridoma technology. (Kohler et al.. Nature 256:495 (1975); Kohler et al., Eur. J. 
5 Immunol. 6:511 (1976); Kohler etal., Eur. J. Immunol 6:292 (1976); Hammerling et al., in: 
Mohbclorial Antibodies and T-Cell Hybridbmas; Elsevier, N.Y., pp. 563-681 (1981)). In 
general, an ianimal (preferably a mouse) is immunized with TM4SF polypeptide(s) or, more 
pr^sferably, with a secreted tM4SF polypeptide-expressing cell. Such polypeptide-expressing 
cells are cultured in any suitable tissue culture medium, preferably in Earle's modified 
10 Eagle's medium supplemented with 10% fetal boVine serum (inactivated at iabout 56**C)i and 
supplemented with about It) g/1 of noness6ntiai amino acids, about 1 ,000 U/ml of penicillin, 
and about 100 /ig/ml of streptomycin. r 

The splenocytes of such mice are extracted and fused with a suitable myeloma cell 
line. Any suitable ^nydom^i' cell line may be enipldyed in 'accordance with the present 
15 invention; however, it is preferable to employ the parent myeloma cell line (SP20), available 
from the ATCC. A'fter fusion, the resulting hybridoma cells are selectively maintained in 
HAT medium, and then icibned by linniting dHutidn as described by Wands et al. 
(Gastroenterology 80:fe-232 (1981)). the hybriddrha cells obtained through such a 
selection are then assayed to identify clones which secrete antibodies capable of binding the 
20 TM4SFpolypeptide(s). 

Alternatively, additional antibodies capable of binding to TM4SF pGlypeptide(s) can 
be produced in a two-step procedure using anti-idiotypic antibodies: Such a method makes 
use of the fact that antibodies are themselves antigens, and therefore, it is possible to obtain 
an antibody which binds to a second aintibody. In accoi-dance with this method, protein 
25 specific antibodies are used to immunize an animal , preferably a mouse. The splenocytes of 
such an animal are then used to produce hybridoma cells, and the hybridoma cells are 
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screeneld to identify clones \vhjch prc)j(Juce an antibody w|iose ability to bind to theTM4SF 
protein-specific antibody can be blocked by TM4SF polypeptide(s). Such antibodies 
comprise anti -idiotypic antibcxiiesjto tbeTM45F prm^ antibody and are used to 

immunize a;i animal to induice fprmatiron of further TM4SF protein-specific antibodies. 
5 For in. vivo use of antibodies in humaqs, an antibody is "humanized". Such antibodies 

can be produced using genetic cojristrucU derived from hybridoma cells producing the 
monoclonal <inti bodies described.^bpye. Mptfjods fqr producing chimeric and humanized 
antibodies are known in th^ art and are4iscu5sed herein. (See, for review, Morrison, Science 
. 229:1202 (1985); Oi et al.. BioTecl?niques,4::2)4^l986t^ etal., Lf.S, Patent No. 

. IQ , 4,8 1 6367; Taniguchi et al,, EP 1714%;M9fr|sqi^ et aj,.^ EE; 173494; Neuberger et al, WO 
o;: =r?601533; Robinson etal.. WO. 870267 l;;Bpwlianne et^al., Nature ,3 1 2:643 ,(19S4); Neuberger 
etal., Nature 3 14:268 (1985)0 v ..^^ 

f b) Isolation Of Antibody .Fra^^ 

...IS-. ..Library Of>cFvs.-w-- ;: ,..-u.vv ^ i n v^pv ^> . • . 

Naturally pocurf iiig V-ge^es isolated from butTl^n PB^M constructed, into a library 
of antibody,fragmen^s^whicl> C9a^in ;ea(4ivitie? ^igainst T^4SF to which the 

donor m^y or rpay not 4iave been ^exposed (spe e.g., :]LI.S.;Patent.5j,885,793 incorporated herein 
,1 by reference^n: its entirety). . / r ^ ; . - ^ : : - 

■20 ,. . 

■ Rescue of the Library. ^ t ; v . v ^ . -'^ 
. . A. library of scFvS; is constru^Qjted^fcQmjthe.RN of human PBLs as described in PCT 

, . publication :W0 92/01047. To rescuegh^ge. displaying anti body, fragmen^^ 

109 E. coli harboring the phagemid are u^ed to inoculate 50.ml of, 2xTy containing 1% 
25 glucose and lOO fig/ml of ampicillin (2xTY-AMP-GLy grown to an O.D. of 0.8 with 
shaking. Five mi of this culture is used to innoculate 50 ml. of 2xTY;AMP-GLLI, 2 x 108 TU 
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of delta gene 3 herper(MI3 delta gene HI, see Pbr piiBiic?ation w692/OI047yare added and 
the culture incubated at 37**C for 45 minutes witKout shaking and then at 37*^C for 45 
minutes with shaking. The culture is tentrifuged at 4(KX) r.p.m. for 10 min. and the pellet 
resuspended in 2 liters of 2xTY containing IOO>g/Ail ampicillin and 50 ug/ml kanamycin 

5 and grown overnight. Phage are prepared as described in PCT publication WO 92/01047. 

M13 delta'gene HI is prepared ias follows: N413 delta gene HI helper phage does not 
encode gene HI protein, hence the'phage(mid) displaying antibody fragments have a greater 
avidity of binding to antigen. Infectious M13 delta gene HI particles are made by growing 
the helper phage in cells harboring a pUC19 derivative supplying the wild type gene \U 

10 protein during phage morphogenesis.^^ The culture is incubated for I hour at 37° C without 
shaking and then for a further hour at 37?C with shaking. Gells are spun down (lEC-Centra 
8,400 np.m. for 10 min), resuspended in 300 ml 2xTY broth containing 100 //g ampicillin/ml 
^and 25 //g kanamycin/ml (2xTY -AMP-KAN) arid grown overnight, shaking at 37?G; Phage 
particles are purified and concentrated from the cultuiie medium by two PEG-precipitations 

15 (Sambrook et ahv 1990), resuspended in 2 ml PBS and passed through a 0.45 //m filter 
' ... (Minisart NML; Sartorius) to^give a final concentratipn of approximately 1013 transducing 
units/ml.(ampicilljn-rresistant clones). . , ;r . v ly, , . ; . 

Panning of the Library. 

20 Immunotubes (Nunc) are coated overnight in PBS with 4 ml of either 100 /^g/ml or 10 

//g/ml of a polypeptide of the. present invention. Tubes are blocked with 2% Marvel-PBS for 
, , 2 hours at 3TC and then.washed 3 times in PBS. Approximately 1013 TU of phage is 
applied to the tube and incubated for 30 minutes at room temperature tumbling on an over 
and under turntable and then left to stand for another 1 .5 hours. Tubes are washed 1 0 times 

25 with PBS 0. 1% Tween:20 and 10 times with PBS. Phage are eluted by adding 1 ml of 100 
mM triethylamine and rotating 15 minutes on an under and over turntable after which the 
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.solution }s imme(Jiately neutralized >vit|i 0.5 mj of 1 .OM Tris-HCl, pH 7.4. Phage are then 
used to infect 10 ml pf mid-log E. ccJi TGJ by incubating eluted phage with bacteria for 30 
,} minqtes at 37*C.; The E. coli J^re then 100 
//g/ml ampicijlin.. The resulting bacteriaj library is then rescued with delta gene 3 hielper 
5 phage as described above to prepare phage for a subsequent round of selection. This process 
is then repjiated for a total of 4 rounds , of affinity purification with tube-washing increased to 
20times with PBSi 0.1^ Tweenj^O and 20 times with PBS for roun(|s 3 and 4. , 

Characterization of Binders. » ? JU:; >, - . j^. :! • ■ 

10 ' / Eluted phage from the 3rd and 4th rounds ofiSelectton are ysed to infect E. coH HE , 

2151 and soluble scFv is produced (Marks, et aLv 1991) frOmjsingle colonies for assay. 
' • ELISAs are performed with riiicrotitre plates coated with:either;10 pg/ml of the polypeptide 
' of the present invention in 50 mM bicarbonate pH 9.6, Glones* positive in ELISA are further 

characterized by PGR fingerprinting (sfeey e;gi/PGT :publication; WO 92i01047) and then by 
15 sequencing; These EEISA positive' clones hay alsio b^ further cMracterized by techniques • 

known in the art, such as, for exdmpte; epitbpe mappirigybindiftg affinity j receptor signal 

transduction, ability to block or competitively inhibit antibody/ahtig'en binding, and 

competitive agonistic or antagonistic activity. 

20 " ■ ' ' " ' ^--^ ' .:;v., > . , 

The TM4SFs of the present invention were disclosed in U.S. provisional application 
serial numbers 60/135,122; 60/137 ,7^j 66/138373; 66/149,447; and 60/178,770, which are 
herein incorporated by xeference in their eiiti^^ 

It will be clear that the invention itiay be practiced otherwise than as particulariy 
25 described in the foregoing description and examples. Numerous modifications and variations 
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of the present invention are possible in light of the above teachings and, therefore, are within 
the scope of the appended claims. ' - > s ^ 

The entire disclosure of each document cited (including patents, patent applications, 
journal articles, abstracts, laboratory manuals, bbpks, or other disclosures) in the Background 
of the Invention, Detailed Description, and Examples is hereby incorporated herein by 
reference. Further, the hard copy of the sequence listing submitted herewith and the 
corresponding computer readable form are both incorporated herein by reference in their 
entireties. 
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UNASSIGNED 



EVDICATTONS RELATING TO A DEPOSITED MICROORGANISM 
(PCX Rule \ms) 



A. The indications made below relate to the microorganism referred to ift the description 
32 jine N/A 



on page 



R IDENTIFICATION OF DEPOSIT 



Further deposits arc identified on an additional sheet | [ 



Nameofdeposiiairyinstitution American Typ^' Culture Collection 



Address of depositary institution fmduding postal code and country) 
1 080 1 University Boulevard 
Manassas. Virginia 20 1 1 0-2209 
United States of America 



Date of deposit 






Accession Number 






13 January 2000 






PTA-1199 


C ADDITIONAL 


INDICATIONS (7«avc 


blank ifn ot applicable) , Thisinformationis cont i nued on an addi ti onal shee t | | 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE {if the indications are not for ail designated States) 



Europe 

In respect to those designations in wliich a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 

Continued on the Attached Pages 2 & 3 



F- SKP AR ATE FURNISHING OF INDICATIONS (leave blank if fiot applicable) 



The indications listed below will be submitted to the International Bureau later ^specify tfiegef^eralnanfte of the ittdicatkmse.^., Accession 
Number of Deposit") 



For receiving Office use only 



Th is sheet was received with the international appi icaiion 



Authorized ofiker 



For International Bureau use only 



I I This sheet was received by the International Bureau c 



Authorized officer 



Form PCT/RO/134 (July I092> 
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CANADA 



The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstaternerit, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a isample of the deposited biological material referred to' in the application to an independent 
expert nominated by the Commissioner- the appliciant miist, by a written statement, inform 
the hiterhationial Bureau accordingly before completion of technical preparations for. 
pubHcation of the international applicktioii/ ^ " ' ' 

NORWAY ' ^ ' \ ' ' ■ ^ ' 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the! Norwegian Patent 'Office not latisr than' at the time when the application is made available 
to the public uhderSections 22 and 33(3) of the Norwegian Patents Act. If such alrequest has 
been filed by the ajpplicant, iny request niade by a third party for the furnishing of a sample 
shall indicate the expert tb be used. That expert* may be ariy'person entered on the list of 
recognized experts dtawh uj) by the Norwegian P^t^nt' Office or any person approved by the 
applicant in the Iridividtial case: ; , * > » i . : t. • 

>usTR>yL;iA"'' ;^ ^ - [ ; 

The applicant hereby gives notice that the furnishing of a stople 6f a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

\ FINLAND ' " '] ■ 'J--^ . • , 

The applicant hereby requests that^ until the application has been laid open to public 
inspection (by the Nafibnal 'Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registi-atidn without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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DENMARK 

The applicant hereby requests that^ untilthe application has been laid open fo public 
inspection (by the Danish PatenX Office), or has been finaUy decided upon by the Danish 
Patent office without having beeji laid op^en to public inspection,. the fumishiiig a sample 
shall only be effected to an expert in.the art, , The request t<^ this effeqt shall be^filed by the 
applicant with the Danish Patentp.ffjce riot. later that at the time when th^ application is made 
available to the public under Sections 22 and/33(3) of the Danish F^atents^ct, If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person .entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. . ' : o ;:;:)if jcr:; : ;r ; 

SWEDEN ^ ,|; ^, ■-^-.b.. .:r>,,; ^ - ^ ; 

The applicant hereby requests that,; untij the application has beQn jaid.ppen to public . 
insj)ection (by the Swedish. Parent Offic(e),..or^^ beesn Tina) l;^' decided upp t^he. Swedish . 

: ^latent Office without having been laid- open to pubU,c inspeption, the furnishing pf a sample 

. shall only be effected to,an.expprt^^^^ The request to . thi$ effe^^ 

applicant with the Intematfon^ljBurep Jt^^ ejcpiration of .1)5 mpnth§ froni/U^^ priority , 

date (preferably on the Fonn PCT/RO/ 1 34 reproduced m the'PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used.. Jhatexpert may 
be any person entered on a list of recognized experts drawn up. by the Swedish Patent Office 
or any person approved by a applicant in . . 

NETHERLANDS;... , . Kr::.--.-'^ ' „ ^ 

The applicant hereby requests that lintil the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 3 1F(1) of the Patent Rules only by the issue of a sample to 
an expert. The request to this eiffect .must be furnished b^ the applicant with the Netherlands 
Industrial Propierty Office before^tlie date pn .w.hicfiihe application is made available to the 
public under Section 22C.or Sectipn 25,of(the Pateijts Act of the.Kingdom of the 
Netherlands, whichever of the t^yp dates occurs earlier. . / , ' . 
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Applicant's or agent's file 
reference number 



PT008PCT 



Iniemational application No. 



UNASSIGNED 



BWICATIONS RELATING TO A DEPOSITED MICROORGANISM 
(PCT Rule 13^^/5) 



A. The indications made below relate to the microorganism refeired to in the description 
* 32 'line ' 



on page 



B- IDENTIFIGATrONOFDEPOSIT 



Further dpposiis are identified on an additional sheet | | 



Name of depositary institution American Type Culture CoileGlibn 



Address or depositary institution ftncluding postal code and couniry) 
10801 University Boulevard 
Manassas, Virginia 20110-2209 ^ 
United States of America' - ^ ■ ^ " ' ' 







Dateofdeposit ' 

' ■ 18May^999 ' ^ 


Accession Number ' ' 

■ ' "-^^ : ■ PtA-85 ' ' '> 


G ADpITIONAL JfiOlCATlOf^SOeave blank if not applka^^ r < M ^^'smformation is continued on an additional sheet | | 







D. DESIGNATEb' STATES FOR WHICH IN DlCAT IONS ARE M'kti^ (if the indications are not for iUdt^ignat^^ 



Europe, ; . ^ ■ . . ■ 

In respect to those designations in which a European Patent is sought a sampl^'of the deposited * - 
microorganism will be made available until' the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 

Continued on the Attached Pages 2 & 3 



E. SEPARATE FU RNISHTNG OF INDICATIONS (leave blank if not applicable) 



The indications listed below will be" submitted to' the Iritemational feureau later jfj^pva/vf/i^ genera/ mrmreoA^^ Accession 
Number, of Deposit") '■ ! ■ . '! ^ ." ' i > ■ ■ 



For receiving Officc use only • 



This sheet was received witKihc international application 



'For International Bureau usconlv 



I' I This sheet was received by the Imemaiional Bureau on: 



Authorized officer 



Form PCT/RO/134 (July 1992) 



BNSDOCIO: <WO 0070076A1J_> 
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CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn,, the Coniinissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Cortimisisioner, the applicant must, by a written statement, inform 
the International Bureauaccordingly befgre completion of technical preparations 
publication of the international application. 

NORWAY ■ .-.S^-^...:; . : . 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the^rt: Tt?? r^^quest to this effect-shall be filed by the applicant with^^ 
the Norwegian Patent Office not later than at the time when the application is made available 
to'the public under Sections 22 and 33(3) of the-Norwegian Patents-Actv If such a request has 
\^6txi filed by the applicant, any r^iquest made by k third paiiy for the furnishing' 6f a sample 
shall indicate the expert to be used, that expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives, notice that the furai^hiog qf a.$aniiple.of ^ shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person \yho ,is, a skjille(l addressee without anjnterest in the inyeritipn 
(Regulation 325<3)^f the Australian Patents Regulation?;) . ^ ^ ^ • ; - : 

The applicant hereby requests that,v until the application hag b^ to public 

inspection (by the JSational Board of Patents ;and; Regulations been finally decided 

upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requQsts that the fumishing of a sarapje of a microorganism shall pnly 
be made available to an expert., The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. _ . 
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DENMARK 



The applicant hereby requests that, until the^application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request, to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, ahy request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

V The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been, finally decided upon by the S\yedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume 1 of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made'by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be7ariy person entered on a list of recognized experts drawn up by the'Swedish Patent Office 

. or any person approved by a applicant in the individual case. 

:NETHERLkNDs;;::',;'^; r; V, . . 'i ^Vv^. '',':./\ 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 3 1F(1) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 
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Intcmdtional application No. 



UNASSIGNED 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCT Rule nbis) 



A. The indications made below relate to lh« microorganism referred to in the description . 



onpage^ 
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.line 



N/A 



a IDENTlFICATiONGFDEPOSfT ^ 



Further deposits are identified on an additional sheet | | 



Name of depositary injsiitution American Type'CulJliVe CQllecUoh 



Address of depositary institution (including posial codc-and'cdnHiiy) 
10801 University Boulevard • .. f ! ' 

Manassas, Virginia 20110-2209 : • . . . ; 
United States of America 



Date of deposit 




Accession Number 






, 24 Julx..1997 . . : 




209178. 



G' ADDITIONAL INDlC ATI ONS'j7eav^ blank if noA applicable)^ : ''■ - • Th is informaiioriis cortti niied on an additional sheet | | 



—-rr-j — ^-pr 
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D. DESIGNATED STATES FOR WHICH INbifcATIONSiARE MADE(ifthcindica(ioniarenoi/oralldlv:^^^^ 



Europe 

In respect to those designations in which a European Patent is sought a sample of the.djeposited . 
microorganism wilt be made available until the publication of the mention of the graht of 'th^ European patent 
or until the dale on which application has been refijsed or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to.an expert nomin^tetd ;by the person requesting thf sample (Rule 28.(4) EPC). 

\ . ^ ^ ' . Continued W the Atta^^^^ 



K. SEPARATE FURNISHING OF iNDFCATIONS (leave blank if not applicable) 



The indicatipns listed below will be submitted to the International Burcm later. (^pecijy the genetalnamrc of die indicalidns e.g.. "Accession 
l^iimher of Deposit") " ' ■ ^ ' • ' i . . ^ 



For receiving Office use only 



1^ This sheet was received with the international application 



Autho/iizcd officer . / 



For International Bureau use only 



I I This sheet was received by the hnemaiional Bureau on: 



Authorized officer 



Form PCT/RO/134 (July 1992) 
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CANADA 



The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawh, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner; the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication'of the international application. ^ ^ ^ ^ 

NORWAY* W ..;.\?''|V '] ' 

The applicant hereby requests that tlie application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to^an expert.in the art. The request to this effect shall be filed by the applicant with 
the'Norwegian'Patent'bfifice n^^^ later tlian'at tliejtirn6 when the application is made available 
to the public under Sections 2i^^ of the| N6rwegiin jPatents Act. If such a request has 

been filed, by the applicant, ariy request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That eipert mi^y be* any person entered on the list of 
recognized experts di^wn up the ^Norwegian Pa^nt pffice^ 6 person approved by the 
appHcant in the individ^ j V/ . / * . 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation.3.25(3) of the Australian Patents Regub 

FINLAND : .."7 '!* " ' " ^ 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Boaird of Patents and Regulations), or has been finally decided 
upon by the National Board o f Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 



UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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DENMARK 

The applicant hereby requests tjiat^ until this japplication has been laid opeh to public ' 
inspection (by the Danish Paten.((3fric has been finally decided upon by the Danish 
Patent office without^having b^ten, laid -opep to public inspection^ the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shalfbe filed by the 
applicant; with the banish Patent p|fic.d^ later, that at the tinie when the appiication is made 
available to the public under Sections' 2l ancl 33(3) of the Danish l^atents Actl If such a 
request has been filed by the applicant, any request bade by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered bh a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the. individual case. . ^ . ■ , 

■ SWEDEN.. ...i V..;..... . ■ i. . . \. . 



The applicant hereby request^ tjiat, ^riti|^ t]he application ha^ been laid ope^^ public 
insj^ection (by the Swedi^h Patept pffi finally deci^ed^upOT 

,.,P,atent Office without h^v^rig b^^ puliric irispectjon^^ the ifumisftirig pfa sample 

^ $hall only be effected Jo an expert in^^^ to this effect'shaU be filed by the 

■applicant with tfee Iiiteqiationi^l ,BUre^^^ expir;^tVon ^ ffbrh the priority 

date (preferably oil the jForm PCt/RO/l ^ imtxZ otyd^^ t of the PCf 

Applicant's Guide). If such a request has been filed by ftie applicant any reiqu^st made by a 
third party for the fiamishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swediish Patent Office 
or any person ^ppf 9 ved b^ a applicant in 

NEtHEI«.A!>lip|S^^ 1-:. '/^ ' '^^^-^^ ' . 

The applicant hereby requests that uhtif the date of a grant of aNeflierlands patent the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 31F(1) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the afjplicationis made available to the 
public underSection 22fc. or Sectjpn 25 of the Patents Act of the Kingdoih of the 
Netherlands, whichever of the two dates occurs earlier. / ; / . 
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Applicant's or agent's file 
reference number 



PT008PCT 



Inlemational application No. 



UNASSJGNED 



INDICATIONS RELATING TO A DEPOSITED NOCROORGANISM 
(PCT Rule \2his) 



A The indications made betow relate to the microorganismrcfemed to in the description 
on page ^2 ij^^ WA' ' 



R IDENTTFICATIONOFDEPOSIT 



.Furtherdepc«itsarc idemifiedonanaddiiional sheet | | 



Name of depositary institution American Type Culture Collection ^ ' ' 



Address of depositary institution Oncludin^ postal code and country) 

10801 University Boulevard 

Manassas. Virginia 201 10-2209 

United States America ; " • '. ) : . : ^ ; 



Dateofdeposit • * . 


' Accession Number " - > 


' ' 08 June -1999- ' ^ 


• * PtA-196 


C ADDITIONAL I.NDI CATIONS ^e«n^6/an*,/«ora/7pMW^>. ^ , . TOs mfbnnation.iscpminued on an additional s □ 




7^ V'' : ; \ .} ..' ■ , * r,..v 



aDESIG>M.TESSTATES FOR WHICH INDICATIONS ARE MADE 



Europe 



In respect to* those designations iri which a European Patent is sought a sample of the deposited ' ' ■ 
microorganism will be made available until the publication of the rnentidn of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4),-EPC). 

Continued on the Attached Pages 2 & 3 



E. SEPARATE FURNISHING OF lNDICATiONSrWe6/a/ii//flWW/'^^^^^^ 



For receiving Office use only 



Thissheet was received with the international application 



Authoriftedor&aer 



Form PCr.'RO/l34 (July 1992) 



For International Bureau use only 



Q this sheet was received by the Tntcmational Bureau c 



Authorized officer 
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CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the apphcation has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the fumishing of 
a sample of the depositedt>iological material referred to in the application to an independent 
expert nominated by the GdmftfisSiciner, the applicant must^ by a written stiatemeht, inform 
the International Bureau accordingly befoce completion of technical preparations for 
publication of the international application. 

NORWAY - ■ . 



The applicant hereby requests that the application has been laid openi to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the fiimishing of a sample shall only be 
effected to an expert in the art. Tt^^'requiest to this effect shall be filed by the ajpplicant with 
the Norwegian Patenjt Office not later than at the time wheijrtlie application is made available 
to the publio under Sections-22 and^33(3)i3f the Nonvegtaii Patents Act If ^^^^^ a request has 
been filed by the applicant, any* request made by a iWrd p^5^^^ of a sample 

shall indicate the expert to be used, that expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

Theapplicantherebygivf^^^^ a.microorganism shall 

only be effected prior to ^hegrant-of a patent, or prior to the lapsing, refusal or withdrawal of 
the application^ to a person whq is,2f s|dUed^ddress€!e^yitl^^^ in the invention' 

(Regulation 3 ;25(i) of tWAustraHan,^ " ^ ^ ' ; 

../FlNLANp .-^■^■-■""■■■■■■^^ • ^ - ^ 

The applicant hereby requests that, \intil the application hasibeen laid open to public- 
inspection (by the National Board. of f^atents and Retgulations), pr has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to : 
public inspection, the fumishing of a sample shall only be effected to an expert in the art. = 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert, The request to, this effect must be filed by the appHcant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. . 
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DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish' Patent Office), onhas been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art.' The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
.request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open, to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. the request to this effect shall be filed by the 
applicant with the International Bureau-before the expiration of 16 months from.the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Giiide):'^If such a request has been filed by4he applicant any request made by a 
third party for the fiimishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS, . . v , . . 

The applicant hereby requests that until the date of a grant of a, Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 3 1F(I) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date oh which the application is made available to the 
public under Section 22C,or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 
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What Is Claimed Is: r ; 

L An isolated nucleic acid molecule comprising a polynucleotide 
selected from the group consisting of: 

(a) the polynucleotide shownias SEQ ID NQ:X or the polynuc^^^ 
by a cDNA included in ATCX;peposi ^ , > 

(b) a polynucleotide enjcotding a biologically active polypeptide iFragment of 
SEQ ID NO:Y or a biologically active polypeptide fragment ertcoded by the cDNA 
sequence included in ATCC Depbsit NdcZ!; ' ^ - i i[ r i > : ; ^ ^ 

(c) a polynucleotide encoding a polypeptide epitope of SEQ ID NO: Y or a 
polypeptide epitope encoded by the cDNA sequence included in ATCC Deposit 

*' ' (d) a p6!yn\icieotide capable' cff hyb conditions to any 

one of the' polynucleotides^ specified ia'(a)-(c), :whe'reiiii said pdlynucleotide does not' 
' . hybridize under:stringenticon4itipns;to a; nuc^^^ ipQlecule heaving a nucleotide 

; ; sequence of only,^ residues or, of only Tre3i<lu ... ... 

2. The isolated nucleic acid molecule of claim I , wherein the ' 
polynucleotide comprises a nucleotide sequence ehcoding a soluble polypeptide, * 




3. The isolated nucleic acid mpiecujie piciaiin 1 , wherein the 
polynucleotide comprises a hiicieotide sequence encoding the sequence identified as 
SEQ ID NO:Y or the polypeptide encoded by the cDNA sequence included in ATCC 
Deposit No:Z. 
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4. The isolated nucleic acid molecule of claim 1 , vyherein the 
polynucleotide comprises the entire nucleotide sequence of SEQ ID NO;X or a cDNA 
included in ATCC Deposit No:Z.. t -i ^ : 

5. The isolated nucleic acid molecule of icl aim 2, wherein the 
polynucleotide is DNA. 

6. The isolated nucleic acid molecule of claim 3, wherein the 
polynucleotide is RNA. 

7. A vector comprising the isolated nucleic acid molecule of claim 1 . 
8; J A host tell comprisingihe vector of claim ?. 



9. A recombinant host cell comprising the nucleic acid molecule of claim 
1 operably limited to a heterologous regulating element which controls gene 

*• ' 'expression. '-^ ' ir:'.-'- * --^ / ■:• ; -fci. r-i* 

10. A method of producing a polypeptide comprising expressing the 
encoded polypeptide from the host cell of claim 9 and recovering said polypeptide. 

11. An isolated polypeptide comprising an amino acid sequence at least 
95% identical to a sequence selected from the group consisting of: 

' (a) the polypeptide shown as SEQ ID NO- Y.or the polypeptide encoded by 
thecDNA; > • 
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(b) a polypeptide fragmentof SEQ ID NO: Y or the polypeptide encoded by 
' the cDN A; • v ' ' ^'^m-i;;/- - ^ v. . . 

(c) a polypeptide epitope of SEQ ID NO:Y or the polypeptide encoded by the 
cDNA; and 

(d) a variant of SEQ ID NO: Y . 



12. The isolated polypeptide of claim 1 1 , comprising a polypeptide having 
SEQIDNO:Yi r - , . ; ^ 

13. An isolated antibody that binds specifically to the isolated polypeptide 

of claim- 11. ^ ■ V^-ulr ^' .r^:, .r 't/ij • 

14. A recombinant host eel li that expresses the isolated polypeptide of 
claim 11. 

15. . Aniethod of making an isolated polypeptide comprising: 

(a) culturing the recombinant host cell of claim 14 under conditions such that 
said polypeptide is expressed; and 

(b) recovering said polypeptide, i » y; : , ,\ . ? 

. ' ■■ .. ^: .nif ^ . , i.M 

16. The polypeptide produced by claim 15. 

17. . A method for prevfenting, treating, or tanfeliorating a medical condition, 
comprising administering. to a mammalian subject a therapeutically effective amount 
of the polypeptide of claim 1 1 or the polynucleotide of claim 1 . , 
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18. A method of diagnosing a pathoiog^ical condition or a susceptibility to 
a pathological condition in a subject comprising: , : 

(a) determining the presence or absence of a mutation in the polynucleotide of 
claim 1 ; and 

(b) diagnosing a pathological condition or a susceptibility to a pathological 
condition based on the presence or absence of said mutation. 

19. A method of diagnosing a pathological condition or a susceptibility to 
a pathological condition in a subject comprising: 

(a) determining the presence or amount of expression of the polypeptide of 
claim 11 in a biological sample; and 

(b) diagnosing a pathological condition or a susceptibility to a pathological 
condition based on the presence or amount of expression of the polypeptide. 

20. A method for identifying a binding partner to the polypeptide of claim 
1 1 comprising: 

(a) contacting the polypeptide of claim 1 1 with a binding partner; and 
(b) determining .whether the binding partner^effects an activity of the polypeptide. 

21. A method of screening for molecules which modify activities of the 
poly peptide of claim 11 comprising: : T - 

(a) contacting said polypeptide with a compound suspected of having agonist or 
antagonist activity; and 

(a) assaying for activity of said polypeptide. 
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<110> 

<120> 

<130> 

<140> 
<141> 

<150> 
<151> 

<150> 
<151> 

<15b> 
<151> 

<150> 

<150> 
<151> 



Human Geriomia Scienc'es',' Iiib. 

TM4SF Receptors 'I 

PtOOiSPCt " ' ' 'V 

Unas signed 
2000-05-18 



60/135,122 
1999-05-19 

60/137,797 
1999-06-03 

60/138,573 

1999- 06-11 

60/149,447 
1599-08-18 

60/178, 770 

2000- 01-28 

<160> 44 

<170> Patentin Ver. 2.0 



v:':) 



<210> ^1 - ... . . ^ 
<211> 733 
<212> DNA 

<213> Homo sapiens 



<400V l' ■ ^' -^-^ ■■ r.^^'^^ ; .^/^r ■ 

gggatccgg^ gcccaaatct tctgacaaaa ctcacacatg cccaccgtgc ccagcacctg 60 

aattlcgag^g' tgcaccgtba gtctWctdt^ tccdirccaaa ■accdaibg'gac accctcatga 120 

tctcccggac tcctgaggtc acatgcgtgg tggtggacgt aagccacgaa gaccctgagg. . 180 

tcaagttcaa ctggtacgtg gacggcgtgg aggtgcataa tgccaagaca aagccgcggg 24 0 

a99a9C^9ta caacagcacg taccgtgtgg tcagcgtcct caccgtcctg caccaggact 300 

ggctg^atgg caaggagtac afgjtgpaagg tctccaa acccccatcg 360 

agaaaaccat ctccaaagcc aaagggcagc cccgagaacc ' acaggtgtac accctgcccc 420 

catcccggga tgagctgacc aagaaccagg tcagcctgac ctgcctggtc aaaggcttct 480 

atccaagcga catcgccgtg gagtgggaga gc^atgggca gccg^agaac aactacaaga 540 

ccacgcctcc cgtgctggac tccgacggct ccttcttcct ctacagcaag ctcaccgtgg 600 

acaagagcag gtggcagcag gggaacg-tct- ^ctcatgctc cgtga!t.gc^;t gaggctctgc 660 

acaaccacta cacgcagaag agcctctccc tgtctccggg taaatgagtg cgacggccgc 720 

gactctagag gat j, ^. 733 



<210> 2 
<211> 948 
<212> DNA 
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<213> Homo sapiens ^- ^ ' - ' - . ' ^ 

<400> 2 

gatgatctcg ggcgccagca gcccgtacca gcccaccacc gagccggtga gccagcgccg. ' " 60 

cgggctggcc ggcctgcgct gcgaccccga ctacctgcgc ggcgcgctcg gccgcctcaa 120 

ggtcgcccaa gtgatcttgg ccctgattgc attcatctgc atagagacca tcatggcatg 180 

ctccccgtgt gaaggcctct acttttttga gtttgtgagc tgcagtgcgt ttgtggtgac 240 

tggcgtcttg ctgattatgt tcagtctcaa cctgcacatg aggatccccc agatcaactg . . 300 

gaatctgaca gatttggtca acactggact cagcgctttc cttttcttta ttgcttcaat 36 0 

cgtactggct gctttaaacc atagagccgg agcagaaatt gctgccgtga tatttggctt 420 

cttggcgact gcggcatatg cagtgaacac attcctggca gtgcagaaat ggagagtcag . 480 

cgtctgccag cagagcacca atgactacat ccgagcccgc acggagtcca gggatgtgga 54 0 

cagtcgccct gagatccagc gcctggacac gctttttctg gtaaggaccg ctgggattga 600 

acagaagctt ccggtaaata agggccccgt cggca^agaca gcatactgct gtcacaagtg ^ 660 

caaacacctg gaaagaaaga caagtgtcac '.tgccctaaGC atggtcccca .ctcctgtcat- 72 0 

tcacacaagt tttaagtggt ctgcccaccaT-gattcctctc ttgctagggt actcggattg ^ 780 

ctccctgtgc ttcatctaat actaacatgg "agagacttca gaga tea tot tattctcotc 840 

attgctaagt tttctaaata cttgcctata gaaagagaaa agataattta* agtgagcaga - 900 

aaaataataa agcagtgtgg gctctga^aat^ c^^ aaaaaaaa - 948 



<210> 3^ 
<211>' 1564 ' 
<212>" DNA 
<213> Homo sapiens- 



<220> 



V 1c 



.1. 



<221> SITE " • - * ' * ^ 

<222>-Xi)-' ' ■ " i-'-^-'^ :t: --^-r'^^:? * 

<223> II ec[ual?s 'a; t ,g^^-6r g ' - i^cj v : r v;- r:. 



<220> 

<22lV^ SITE ' ■ / ^-'^ ''' 

<222> (2) ' - - 

<223>n equals a/t/g, or c 

<220> ' ' ' ■' 
<221> SITE " ' ' ^ ' * ^' 

<222> (979) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (1023) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 

<222> ' (io"25) - ■ • 

<223> n equals a/t,g/ or c 

<220> * * 

<221> SITE - 
<222>' (1039) ' * 
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<223> n equals a,t,g, or c 
<220> 

<221>...STTE.. ... ■ ., ^■ "r.^'vyi.- - 

<222>-Cia4S;)-' - ■ p ^ 

<223> n equals a, t,g, ^or q^t: 

<221>..rSITE-- j-. ; . .'^ 

<222> (10^3)^ . ^ : f : ; / 

<22 3> n equals a,t,g, .or, g -> ■ : 



<400> 3 . . ^ -1 ■ ^ . ■. r ; . V . u - ' 

nnataatcct tttgcagaca tctcaaQgct ggctctccag gtggagcacc 60 

actgtctgag ctgcatgaag tatetgatgt -tt^fcat:tcaa tttcttc 120 

gggcctgcct gctggccatc ggcatctggg tcatggtgga ccccac^ggc .ttccgggaga 180 

tcgtggctgc caat.qctctg ctcctcacgg gcgccjtacat cqtcctggcq .atggggggcc. ^ 240 

tgctetttct gctcggcttc ctgggctgct gcggggccgt ocgt;c[agaac aagtgtctgc 3 00 

tgctattttt cttcctgtfec atcctgatga .-tcttcj:;^tggc .agytgctet ca, gcagocatcc" .360 

tggccttcat cttcagggaa aatctcaccc gagaattctt caccaaggag ctcaccaagc 42 0 

actaccaggg caataacgac acagacgtct tctctgccac ctggaactcg gtcatgatca 480 

catttggttg ctgcggggtc aacgggcctg aagactttaa gtttgcatct gtgtttcgac 540 

tcctgaccct ggatagtgaa gaggtgccgg aggcctgctg ccggagggaa ccccaaagtc 600 

gggacggggt cctgctgagc cgggaggagt gcctcctggg aaggagccta ttcctaaaca 660 

agcagggctg ttacacggtg atcctcaaca ccttcgagac ctacgtctaa .ttggccggag. ^ 720 

cccttgccat cggggtactg gccatcgagc ttttcgccat gatctttgcc atgtgcctct 780 

tccggggcat ccagtagagg gtatggcctg aagcctgaag actcgcccca cccaccactg , 840 

cccagcaccc aatgtcctcc cgtgcccctc cccgctgtcc tcttggcccc aggggagaag . -900 

atgaggccat cagagatggc caggagaagg gccaggggaa tagagctatt tttttaacaa 960 

aacaagaatg aagacwmwna tatggactga tgtatcctcg sq^gg^ctca gggcaggtg.c - 1020 

cgngngttct ycagagacnc cagcnmctgg cccaaggatg cangctgctc tagagaccaa 1080 

aggaacacca ggcccagcgc cctctttggt ccagccagac cctgggccct ctctcctcac 1140 

tgcaccagga cctgatgcca agaaagtgag gatttaggca acaaggaggc aaaagcaaat. . 1200 

ctcagagaag tcatcaaagc ccaggggctg cacggagatt cagctgccat gtctttgagg! L - 1260 

actcggaacc cacagcgcaa tccctggtcc actggaggat ggactgtjtcc ..ccccttcagg 1320 

ccggggccaa gagtgagctg ctaacacggc atccaagaat ggcccagctg gtaggatcct 1380 

tgctttcccc atctgttgga, ccaaataatc tcaaaggccc agagaggaca gtgaccatcc ^ 1440 

acagacacac agcacaggcg tgacagttct gaaaagaagc tgagttgtct ccaggctgct ^ 1500 

gtcactgcat ccaggactct gtcagctctg ctgcccacat gcacccctgg cctcagcatc 1560 

ccgg . , , , . . 1564 



<210> 4 

<211> 1126 

<212> DNA 

<213> Homo sapiens 



<400> 4 

ccacgcgtcc ggggcccgac cggcgctctg tgtggccgag gccatgaagc cgcagccgcc . 60 

cggctaggcc ccgggcggct ctagcccagg gcggcccgcg gggcgctggg cctggctccc ^, . 120 

ggctccggtt tccgggccgg cgggtggccg ctcaccatgc ccggcaagca cca^catttc ' 180 

caggaacctg aggtcggctg ctgcgggaaa tacttcctgt ttggcttcaa cattgtcttc , 240 

tgggtgctgg gagccctgtt cctggctatc ggcctctggg cctggggtga gaagggcgtt 300 

ctctcgaaca tctcagcgct gacagatctg ggaggccttg accccgtgtg gctgtttgtg . . 360 



BNSCKXID: <WO 0070076A 1 J .> 



1 



•WOOO/70076 ' • PCT/USOO/13504 



gtagttggag gcgtcatgtc ggtgctgggc tttgctggct gcattggggc cctccgggag 420 

aacaccttcc tgctcaagtt tttctccgtg ttcctcggtc tcatcttctt cctggagctg 480 

gcaacaggga tcctggcctt tgtcttcaag gactggattc gagaccagcf caacctcttc 540 

atcaacaaca acgtcaaggc ctaccgggac gacattgacc tccagaacct cattgacttt 600 

gctcaggaat actggtcttg ctgtggagcc cgaggcccca atgactggaa cctcaatatc 660 

tacttcaact gcactgactt gaaccccagc cgggagcgct gcggggtgcc cttctcctgc 720 

tgcgtcaggg accctgcgga ggatgtcctc aacacccagt gtggctacga cgtccggctc 780 

aaactggagc tggagcagca gggcttcatc cacaccaaag gctgcgtggg ccagtttgag 840 

aaatggctgc aggacaacct gattgtggtg gcgggagtct tcatgggcat cgccctcctc 900 

cagatctttg gcatctgcct ggcccagaac ctcgtgagtg acatcaaggc agtgaaagcc 960 

aactggtgag gccgccagaa gccatggcca catgcctggc ctacgcaggc ctctgggggg 1020 

ccccccagga cctcctacta tactcctgac gggcaaggct gcaggagatg ttcctgctgg 1080 

gactgaacct tgaagggttc cctgaaccgc tgtgctgtcc acccac 1126 



<210> 5. 

<2ii> 1174 : . ^ 

<212> DNA 

<213> Homo s^ap.i ens" 

<22o> '[ "J ; J . ■ ' ■* ;.. ^ _ ^ • ^ 

<22i> SITE . ' / ; / 

.<222> (1)^'; / ' . : ; 

<223> n equals a, t,^^, or c/ ; , . ' '\ 

<22o>^ ' _ ' ' .'\';^;V-\' V ^ "\ * 

<22i> SITE . . ' ^ ./^ \, ' ]'.".\ . . ^ ' ■ 

<222>"(2) ' ' ■'"* ''" 

<223> n equals a/t,cf^^ or ;c ' ;^ ; . , . 

rmggc^cga^ .dcccgcqg^g _ctgct:ccgag caacggtgct tcggacfctcc aaactcgggc 60 

tgccggggca agtgtcttca. tgaacccaga ggatgtccgg gaagcactad aagggtcctg 120 

aagtcagttg ttgcatcaaa ' tacttcatat . ttggcttcaa tgtcatattt tggtttttgg 180 

gaataacatt tcttggaatt ggactgtggg catggaatga aaaaggagtt ctgtcc 240 

tctcttccat qaccgatctcyggcggctttg acccagtttg gctbttcctt gtggtgggag 300 

gagtgatgtt cattttggga tttgcagggt gcattggagc gtacgggaaa acactttcct 360 

tctcaagttt ttttctgtgt tcctgggaat tattttctbt cctggagctc actgccggag 420 

ttctagcatt tgttttcaaa gactggatca aagaccagct gtatttcttt ataaacaaca 480 

acatcagagc atatcgggat gacattgatt tgcaaaacct catagacttc acccaggaat 540 

attggcagtg ctgtggggct tttggagctg atgattggaa cctaaatatt tacttcaatt 600 

gcacagattc caatgcaagt cgagagcgat gtggcgttcc attctcctgc tgcactaaag 660 

atcccgcaga agatgtcatc aacactcagt gtggctatga tgccaggcaa aaaccagaag 720 

ttgaccagca gattgtaatc tacacgaaag gctgtgtgcc ccagtttgag aagtggttgc 780 

aggacaattt aaccatcgtt gctggtattt tcataggcat tgcattgctg cagatatttg 840 

ggatatgcct ggcccagaat ttggttagcg atatcgaagc tgtcagggcg agctggtaga 900 

ccccctgcaa ccgctgctgc aagacactgg acagacccag ctttcgggac cctcccgcgt 960 

gccgaactga tcttcgagct gcatggacct aatcacagat gcagcctgca gtctcgccta 1020 

atggagctgc cattagggga gtgtaaaact gggaaatgct gctcactgac agaattaaaa 1080 

aaaaaaataa ccagtatgaa agtcgttgcg ccgtgaatct ctactgtagc catgaattta 1140 

tggacagtta gatgcttacc aaaaaaaaaa aaaa 1174 



<210> 6 
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<211> 1363 , . 
<2i2>.'pNA . 
< 2 1 3 > Hpmo saj>iens 

<220> ' - , [ 
<221> SITE . 
<222> (1) 

<223> n equals a, t,g, pr^c^ 

<220> " - "... " ' ■ " "' . ; ^ 

<221> SITE ... r , ' 

<222>^ (2). ^ 
<223> n equals a, t.,'g, . pr c/, ; . . 

<400> 6 

nnggcacgag gtcctgcggg cgcgaattta agaagtgcaa catggccagg ggctgcctct 60 

gctgcttgaa gtacatgatg ttcctcttca atttgatatt ctggctctgt ggctgtggg'c 120 

tgctgggagt gggcatctgg ctctccgtgt cccaaggcaa ctttgccacc ttctccccca 180 

gcttcccttc gttgtctgca gccaacctgg tcattgccat agcaccattg tcatggtgga " 24 0 

cggggttcct cgggtgcctg ggggccatca agggaaaaca atgcctcctc ctcagttttt 300 

catcgtcctt gttggtcatc ctcctagcag agctgatctt actcatcctc ttctttgtct 360 

acatggacaa gtgtaacgag aacgccaaga aggacctgaa ggaaggcctg ctgctgtacc 420 

acaccgagaa caacgtgggg ctgaagaacg cctggaacat catccaggct gagat'gcgat 480 

gctgtggtgt cactgactac acagactggt acccagtgct gggggagaac acggttcccg 540 

accgctgctg catggagaac tcccagggct gcgggcgcaa cgccacdacg cctttgtgga 600 

gaacgggctg ctatgaaaag gtgaagatgt ggttcgatga caataagcac gtgctgggca 660 

cggtggggat gtgcatcctc atcatgcaga tcctgggcat ggccttctcc atgaccctc't 720 

tccagcacat ccaccggact ggtaagaagt acgacgcatg agcgggctgg ccgggagtgc 780 

ccaccccgcc ctgctgccct gtggagggaa gaggattgag ctttgtgtcg cctgcctgcg 840 

ctctccagat atgacccctg cacccacccc ccacagcctg "ccgtfa'cccta "dctaccttgc; ' 900 

ttccagcttc ggacttctca gtgggtggag tgccagggag -gaggaggcac acggtgacct 960 
ggggctcggg gcccctggat tcQtgcatct gcatatgcgt atttgccaaa gacgacagfgg 102 0 

t gggc t gggg t gc cgp t c j;^ [ gagga a c c c c ' c'ggcac t ga^^ tg'c dec t gc cc 1 1 ' ' 1080 

cctcacactg acjacti'tgtQ ccb^acaitgg '3gtgg;ggagc^ 'agagtgcccg ccccgtgga^' ' 114 0 

ataccgcccc^agjcgggggqti'sc?^^ tggcca^c'cat gggg^^^ 1200 

ggtc tgc egg . cc tjc'tcfg.caa sgcfccc tgga gc^trc't: c^cc caggct'lrt 1 1 ' ^ t a c ct t aca ■ 1260 

atgtaac.ttt t t£^t.t:t;t'at^|ttta^ ^gattatt'cag^ ""gaa ta'ttatc *t^^ ' 132 0 

g 1 1 1 aggg tt agat.t t'c tga , 1 1 j;^ t a5(aaa ^ a aaaaaaa aa aa a 1 ^ 1363 

<2io> 7 y "^y _ ' 

<2ii> 1725' . . ' i."../,^^^ ..'l::'^'. 

<212> DNA ' . ' '.~ ' .yi,".'"' ^^.'''.y. ' \ ' 

<213> Homo sapiens, - . 1 , ' . ^. . , 

<221> SITE,' , Tl,. ^ ' / . 

<223> n equals- a, t,g, or c^*;; .^; ' ^ • " ■ ^ 

<220> ' " ' ' ' , ' ' :". / \ . " ' - : 

<221> SITE 
<222> (2) 

<223> n equals a,t,g, or c 
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<400> 7 • ■ ' ^ - J V , - . 

nncccacgcg tccggtcccg gagcgcgcga ' gggtg^cggg gcgcgcggcc gggctggcag ■ 60 

ccgcaggtgg ggctgttgta ggcgagggac ctagcde^gg agccccggag -bcccggagcc ^ 120 

ccgcggagag tgcccaggat gccccgcggg gactcc^ra^fc aggtgcgcta ctgcgcgcgc 180 

ctctcctacc tctggctcaa gttctcgctg gtcgtc€act'ccacggtgtt ctggctgatc * 240 

ggagccctag tcctctcagt gggcatctat gcgga^gt^^ agaggcagaa atataaaacc 300 

cttgaaagtg cctttctggc cccagccatc atcctcatcc tcctgggggt catcatgttc " : 360 

atcg'tctcct tcattggcgt gctggcttcc ctccgtgaca acctgtgcct' tctccaagcg 420 

ttcatgt'aca tccttgggat ttgcctcata attgagctca tcggtggcgt ggtagccttg^ 480 

atcttccgga accagaccat cgactttctg aatgacaaca" ttcgaagagg aatcgagaac - 540 

tactatgacg atctggactt: caaaaacatc ' atggactttg^ ttcag'aagaa gttcaagtgc ■ 600 

tgtggcgggg aagactaccg ggattggagc aaaaacca'gt accatgactg caatgccccg 66 0 

ggacccctgg cctgcggggt tccctacacc tgctgcgtca gaaacacgac agaagtggtc 720 

aacaccatgt gcggctacaa aaccattgac aaggagcggc tcagcgtgca ggacgtcatc 780 

tacgtgcggg gctgcaccaa cgccgtgctc atctggttca tggacaacta taccatcatg 840 

gcgggcctcc tgctgggcat cctgctcccc cagtttctgg gggtgctgct gacattcctg 900 

tacatcaccc gggtggagga catcatcatg gagcactctg tcaccgacgg acttctgggg 960 

ccaggcgcca agcccagcgt ggaggcggca ggcacggggt gctgcatgtg ctaccccaat 1020 

tagcgcccct gtccggacgg tgccaggacc acaccgctcg ggcctctgcg caggggccgg . 1080 

^aagggactgt ggatattctc cctacacatt ggccggaacc acggctgtgt tggctctggt 1140- 

ggcctgttca ggcctcccac agccactgcc tctctgggga gtggagcccc ' tccccagctc 1200 

tgaggtcctg tgcctgccca ccctctttgg catggggatc aagggcaccc cttctccagg 1260 

ccaggccgct ggggaagggg gtgctcattg ctcagctcag ggcccgtttc atttctggca 1320 

atgccatggc 'ctgtggtgtt tatgcccctt* tgagggtaat tttgtagtaa tgcataagcg - ^- 1380 

aggacggaag agaccatatg tgctgtgtag ggaagggtgt gtgtgtggcc ccttcagggc ' 1440 

cctggagccc ctcagccaca ccccagaggc~^caagttgggc ccatctcaca gcctcccagg - 1500 

gaccttgagc ccaccccaag actgctgctt tgctgaccct gttttctacc tgatttttgt - 1560 

aacattcatt ttgtacadag ttaa'icagga'g tttbtg^cta atcaa^ ggtggttcgg 1620 

cgcacacccc actcttgcct ctccaagtca gtttattaat caagcaataa agacatgatt 1680 

ttttaa'aaaa aaaaaaaaaa aaaaaaaaaa' aaaaa^ v ' 1725 



<210> 8 
<211> 1807 
<212> DNA 

<213> Homo sapiens' 



<400> -8 ' - • - - ' • 

ggcacgagtt atggattacc tagatatcgg tggcttactc atgcttggaa tttttttcag ' 60 

agagagttta agtgctgtgg' agtagtatat ttcactgact ggttggaaat gacagagatg ' 120 

gactggcccc cagattcctg ctgtgttaga gaattcccag gatgttccaa acaggcccac 180 

caggaagatc tcagtgacct ttatcaagag ggttgtggga agaaaatgta ttcctttttg 240 

agaggaacca aacaactgrca ggtgctgagg tttctgggaa tctccattgg ggtgacacaa 300 

atcctggcca tgattctcac cattactctg ctctgggctc tgtattatga tagaagggag 360 

cctgggacag accaaatgat gtccttgaag aatgacaact ctcagcacct gtcatgtccc 420 

tcagtagaac tgttgaaacc' aagcctgtca agaatctttg aacacacatc catggcaaac 480 

agctttaata cacactttga gatggaggag ttataaaaag aaatgtcaca gaagaaaacc 54 0 

acaaacttgt tttattggac ttgtgaattt ttgagtacat actatgtgtt tcagaaatat 600 

gtagaaataa aaatgttgcc ataaaataac acctaagcat atactattct atgctttaaa ' 660 

atgaggatgg aaaagtttca tgtcataagt caccacctgg acaataattg atgcccttaa 720 

aatgctgaag acagatgtca tacccactgt gtagcctgtg tatgactttt actgaacaca 780 

gttatgtttt gaggc'agcat ggtttgatta'^ gcatttccgc atccatgcaa' acgagtcaca 840 

tatggtggga ctggagccat agtaaaggtt gatttacttc taccaactag tatataaagt 900 
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actaattaaa tgctaacata ggaagttaga aaatactaat aacttttatt actcagcgat 960 

ctattcttct gatgctaaat aaattatata tcagaaaact ttcaatattg gtgactacct 1020 

aaatg.tgatt/^t4;tgctggtt- acta^aal:a ta^aagagca agctaacaca. 1080 

ttgtcttaag. ctgatcaggg atittt^tg^^a , tataag^^^ tgttaaatct gtataattca 1140 

gtcgatttca gttctgataa tgjttjf^ aaaaggaaaa tttgtcctgt . 1200 

atagcatcat -'tatttttagc cttt^ctgtt aataaagctt tactatt;ctg tcctgggctt 1260 

atattacaca tataa,ctgtt at:tt.aaajt;.|ac ttaaccacta. attttgaaaa ttaccagtgt . 1320 

gatacatagg aatcattatt cagaatgtag tctggtcttt aggaagtatt aataagaaaa 1380 

tttgcacata acttagt.tga . t^jcagaaagg . acttgtatgc tgttttt;ctc ccaaatgaag 1440 

actctttttg acactaaaca ct^ttttaaaa agcttatctt tgccttctjcc a.aacaagaag 1500 

caatagtctc caagtc^ata- tsiaa.ttcta^^^^ tccagaaa^a , 1560 

tgcttgtgag, aatcattaaa . acatgtga,cfi atttagagat tctttgtttt. atttcac^tga 1620 

ttaatatact , gtggcaaatt . ac^cfigat.ta,,tt^aattttt . ttaca^ atagtatatt 1680 

tatttgaaat gggaaaagtg. catttt^^^^^ attttgttta tttctcagaa ' 1740 

tatggaaaga aaattaaaat. gtgtcaataa atattttcta gagagtaaaa aajaaaaa.aaa . ' 1800 

aaaaa_aa , , _ ,,. _ ^-ij^: . .p-. • 1807 



<210> 9.^. - ^ .p,: ..., ;.,:i:': '. -o,,v,-, -yr. ^ .^r ' '/ • - ■ 

<211> 1563 . .../^ '-yi^.-'l;-::' [^^^ r - 

<212>;PNA;,. _ .. ..^^ :^-:^^>-r.^ /.j/'^'^ib..;' V .-^^ : 

<213>j^Homo sapiens', . , ^ : n^-c^ ~1 : ■ > - -1 . 

<4oo> ^9, _ > ^ ... ........ ^. _ 

ggcacgagat aatccttttg, "caga.c,a.tctc, aacgctggct.; ctccaggtg^ /agcac^ 

60 ,:r ■. ^Jp. :rr. V- r- ■•I rV..:; " - =^ . I' j - - ■ '-^i/^! ' ^ 

aaggcgactg tctgagctgq^ atgA^gt^^ tgatgttjitgt, . attqaatt^^ ttfc^tatttc 

120 ... . ":....*' ^ ^ J :! ;k : ^ ^ ^ o i • o 

tgggcggggc ctgcctgcig. gccai^rggc,^.* tct.gggtc.a.t ggtgga'cc.cc .^^ccggcttcc* 

r;"^.,;-l.;; lo,it;.;;;.r;^^ , 

gggaga t eg t ggc tgccaat^ „c c t c tgc t c c . t cacgggcgc. p t a^^a.t tp . p tggccatjg 

240 ' . ^ .... ... . - 

ggggcctgct ctttctgctc ggcttcctgg gctgctgcgg ggccgtccgt gagaacaagt 
300 

gtctgctgct atttttcttc ctgttcatcc tgatcatctt cctggcagag ctct,cagcag; 
360 

ccatcctggc cttcatcttc agggaaaatc tcacccgaga attcttqacc aaggagctca 

420 - . - . 

ccaagcacta ccagggcaat aacgacacag acgtcttctc tgccacctgg aactcggtca 

480 i ' ' 

tgatcacatt tggttgctgc ggggtcaaVg. ggcctg^iaga; cttt'aagtt^^ 

540 ' ^ , V. ' \. \ ^\ ^ \ ■ 

tcgactcctg accctggata gtgaagaggt g.ccggagg.6.c; tgctgpcg^^ gggaacccca 

600^. , . . ' '. \ '1"';!,^. ^ ' . y..^ ' "Z^...y " ^ 

aagtcgggacl.ggggtcctgc ,..tgagj:x:ggga . ggagtgcctc ctgg^aagga gcctattcct. 
660 . . ' . ' ^ "\ yy^ll' ' ' /. / ]V ■ ' ' • 

aaacaagcag ..ggctgtt^aca .cgg.t:gatc.ct c^acac.cttc gagacctacg tctacttggc , 

720 k;:;-'. " / :'y\,y"y ^ ' , '■ ^ 

cggagccctt . gccatcgggg tac,t'gg.cc,at /cgagct;tttc gccatgatct ttgccatgtg 

780 ^ /'/'"V- ^^^r-.-' ■ ■•- ■ . ' \ . \ . " 

cctcttccgg ggcatccagt. agagggtatg gcctgaa^cc. tgaagactcg ccccacccac 

840 . . . . ' ^ ' ' . ' \. ^ ' . ; . j ; ■ ■. 

cactgcccag cacccaatgt cctcccgtgc ccctccccgc 'tgtcctcttg gccccagggg * 
900 
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agaagatgag gccatcagag atggccagga gaagggccag. gggaatagag ctattttttt 
960 

aacaaaacaa gaatgaagac tatatatgga ctgatgtatc^ ctcgtctgga ctcagggcag 
1020 

gtgccgggtt cttcagagac ccagcactgg cccaaggatg^ cagctgctct agagaccaaa 
1080 

ggaacaccag gcccagcgcc ctctttggtc cagccagacc ctgggccctc tctcctcact 
1140 

gcaccaggac ctgatgccaa gaaagtgagg atttaggcaa caaggaggca aaagcaaatc 
1200 

tcagagaagt catcaaagcc . caggggctgc acggagattc; agctgccatg tctttgagga 
1260 

ctcggaaccc acagcgcaat ccctggtcca ctggaggatg gactgttccc cccttcaggc 
1320 

cggggccaag agtgagctgc taacacggca tccaagaatg- gcccagctgg taggatcctt 
1380 

gctttcccca tctgttggac caaataatct caaaggccca gagaggacag tgaccatcca 

1440 

cagacacaca gcacaggcgt gacagttctg aaaagaagct gagttgtctc caggctgctg 
1500 

tcactgcatc caggactctg tcagctctgc tgcccacatg cacccctggc ctcagcatcc 
1560 

egg 
1563 



<210>"-:i0 ■'■ ^ : ' 

<211> 1178 

<212>':dna"-'- ■j-—..ry^~ ... ^.-^ ?>.-■• 

<213> Homo sapiens 

<400> 10 

ggcacgagcc ' ccgccgggct .gctccgagca acggtgcttc ggagctccaa actcgggctg 
60 

ccggggcaag tgtcttcatg- aacccagagg atgtGcggga agcactacaa gggtcctgaa 
120 

gtcagttgtt gcatcaaata' cttcatattt ggcttcaatg' tcatattttg gtttttggga 
180 

ataacatttc .ttggaattgg-a'ctgtgggca tggaatgaaa aaggagttct gtccaacatc 
240 

tcttccatca ccgatctcgg cggctttgac Gcagtttggc tcttccttgt- ggtgggagga 
300 

gtgatgttca ttttgggatt tg.cagggtgc attggagcgt acgggaaaac actttccttc 
360 

tcaagttttt ttctcgtgtt' cctcgggaat tat'tttcttt cctggagctc actgccggag 
420 

ttctagcatt tgttttcaaa gactggafeca aagaccagct' gtatttcttt ataaacaaca 
480 

acatcagagc atatcgggat gacattgatt tgcaaaacct catagacttc. acccaggaat 
540 

attggcagtg ctgtggggct tttggagctg atgattggaa cctaaatatt tacttcaatt 
600 

gcacagattc caatgcaagt cgagagcgat gtggcgttcc attctcctgc tgcactaaag 
660 
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atcccgcaga agatgtcat^' aacactcagt gtggctatga^ tgccaggcaa aaaccagaag 
720 

ttgaccagca? gattgtaatC' tacacg^ag gctgtgtgcc ; ccagtttgag aagtggttgc 
780 

aggacaattt. aaccatcgtt" gctggtattt tcataggcat tgcattgctg cagatatttg 
840 

ggatatgcct ggcccagaat ttggjttagcg atatcgaagc tgtcagggcg agctggtaga 
900 

ccccctgcaa ccgctgctg<i aagacactgg acagacccag ctttcgggac cctcccgcgt 
960 

gccgaactga. tcttcgagct. gcat-ggacct aatcacagat gcagcctgca gtctcgccta 

.1020 

atggagctgc cattagggga gtg-taaaact' gggaaatg.ct gctcactgac.^ agaattaaaa 
1080 

aaaaaaataa. ccagtatgaa agtcgttgcg acgtgaatct ctactgtagc catgaattta 
1140 

tggacagtta gatgcttacc aaaaaaaaaa. a^aaaaaa . ^ :. ; . 

1178 



<210> 11 . • -■ ^J-jr^-; ^ . ; 

<211> 1347 
<212> DNA 

<213> Homo sapiens 
<400> 11 

ggcacgaggt cctgcgggcg cgaatttaag aagtgcaaca tggccagggg ctgcctctgc.. 
60 ■ 
tgcttgaagt acatgatgtt cctcttcaat ttgatattct ggctctgtgg ctgtgggctg 

120 OH: ..:.i:^.c / . : . ■ 

ctgggagtgg gcatctggct ctccgtgtcc caaggcaact ttgccacctt ctcccccagc 
IBO 

ttcccttcgt tgtctgcag.c. caacctggtG afctg^caata^ggc^ccattg. tpatggtgac 
240 

gggcttcctc ggc.tgcctgg gggceat-caa ggaaaac.aag-- tgee,t?cctcc^ t^cagcttttt 
300 ; • 

catcgtcc tg.^ tjt gg t.ca t q<: t c ctagc a ag ct ga t c t.t ac ;. t caae e t c 1 1 ,: c 1 1 tg t c t a C;.- 
360 ' " ■ . 

atggacaagg- tgaacgagaa cgG.caagaag gacct^gaagg.: aafgcc^gct gctgtaccac- 
420 

accgagaaca acgtggggct gaagaacgcq tggaacjatqa tccaggqtga gatgcgatgc » 
480 

tgtggtgtca ctgactacac agaGt^gtac ccagt,gctgg. gggaga^eac . ggttcccgac 



540 

cgctgctgea 
600 

acgggctgct 
660 

gtggggatgt 
720 



atgaaaaggt 



gca tec teat 



tggagaactc 



gaagatgtgg ttcgatgaca. ataagcacgt. gctgggcacg 



ccagggctge gggcgcaacg ceaQcaegcc tttgtggaga 



catg.cagatc ctgggcatggL, ccttctccat gaccctcttc • 



cagcacatcc 
780 

accccgccct 
840 



accggactgg 



taagaagtac gacgcatgag • cgggct^ggcc gggagtgccc 



gctgccctgt 



ggagggaaga ggattgagctv'ttgtgtcgcc tgcctgcgct 
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ctccagatat gacccctgca cccacccccc acaTgcctgcc^taccccacct accctgcctc^ 
900 

agcctcggac ttctcagtggf gtggagtgcc agggdggaggvaggcacacgg agacctgggc 
960 

tcggggcccc tggattcctg catctgcata 'tgcgta:ttt^rccaaagacga cagggtgggc, 
1020 

ttgggtgcgc tctggaggaa cccccggcac tgatggcttc; tgccccgccc ttcctcacac 
1080 

tgacactttg tccccacitg gggtggggag cagagtorcco gccccgtgga gataccgccc 
1140 

cagcgggggc ttcgacatcc atgccaccat gggcacctgg cggggcgggg gtctgcccgc 
1200 

ctctgggcaa ggccccttga gcatctcgcc 'caggcttttt* ataccttaca atgtaacttt 
1260 

ttttttttat tttactctat gatattcagg • atattctctG agataagttt -agggttagga 
1320 

ttctggtgta aaaaaaaaaa aaaaaaa • 
1347 




<211> 1028 
<212> DNA 

<213> Homo sapiens - ' 

<220> 
<221> SITE 
<222> (309) 

<223> n equals a,t,g, or c 

<220> 
<221> SITE 

<222> ^(651)' ^ ' J-' • ■■: ^ " : 

<223> n equals a,t,g, or c 

<220> 

<221> SITE • ' ^"-'U. ^ ' 'V^'.-::--.' • 

<222> (783) 

<223> -n eiquals' a/t,g/ or - ■ ' ' . - r 

<400> 12' ' ' ' .'-•^c . - - : - - ' \ • /. . r 

gaattcggca cgaggtcctg cgggcgcgaa tttaagaagt gcaacatggc. cargggctgc. 

go ■ - ■ - r - ...... : ;.r : * ' • . 

ctctgctgct tgaagtacat gatgttcctc ttcaatttga tattctggct ctgtggctgt 

120 ■ ' ' ■ - - ^ .0 : . ; - . r..: - • 7 ■ . - 

gggctgctgg gagtgggcat ctggctctcc gtgtcccaag gcaactttgc caccttctcc 

180 ' ■ - ■ - - r.:, r . ^ . , , ; 

cccagcttcc cttcgttgtc tgcagccaac ctggtcattg ccataggcac cattgtcatg 

240 ' • ' " ' • ■ ' ^- ' * - : ■ ■ - 

gtgacgggct tcctcggctg cctgggggca tcaaggaaaa caagtgcctc ctcctcagct' 

300 > . . - . ■ • - . 

ttttcatcng tcctgttggt catcctccta gcagagctga tcttactcat cctcttcttt 

350 ■ ' ' '" . ^ , ■ : . • . 
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gtctacatgg acaaggtgaa ."cgagaacgc?^?; aagaaggace tgaaggaagg cctgctgctg 
420 

taccacaccg ag^iacaacgt ;:a9[ggetgAag -aacgcctggra acatcatcca ggctgagatg 
480 

cgatgctgtg gtgtcactga cfcac^Qagac tggtaccGag tgctggggga gaacacggtt 
540 

cccgaccgct ! gctgcatgga gaactcccag ggctgcgggc gcaacgccac cacgcctttg 
600 

tggagaacgg gctgctatga aaaggtgaag atgtggttcg atgacaataa ncacgtgctg 
660 

ggcacggtgg ggatgtgcat cctcatcatg „cagatcctgg gcatggcctt ctccatgacc 
720 - 

ctcttccagc acatccaccg ggactggt.aa gtaagtacga cgcatgagcg ggctggccgg 
780 

gantgcccac cccgccctgc tgccctgtgg a^ggaaaaag attgagcttt gtgtcrcctg 
840 - . 

cctgcgctct ccagatatga cccctgcacc caccccccacj agcctgqqct: accccaccta, 
900 ' ' . 

ccctgcctca gcctcggact tctcagtggg tggaktgcca gggaggagga ggcacacgga 
960 

gacctggggc tcggggcccc tggattcctg catctgcata tgcgtatttg ccaragacga 
1020 : 
caggtaaa . . 

1028 : . 

<210> 13 . ^ . . . 

<211> 1749 . ; . 

<212> DNA J . ^ >,..i^r- ,r - *: 

<213> Homo sapiens 

<400> 13 - S,\ . '.'r.. 

cccgggtcga cccacgcgtc cggtgcccgg agcgcgcgag ggtggcgggg cgcgcggccg 
60 ^ ^ \. [ _ 

ggctggcagc cgcagtgggg ctgttgtagg cgagggacct agcccgggag ccccggagcc 
120 

ccggagcccc gcggagagtg cccaggatgc cccgcgggga ctccgagcag gtgcgctact 
180 . . 

gcgcgcgcct ctcctacctc tggctcaagt tctcgctggt cgtctactcc „^cggtgttct 
240 

ggctgatcgg agccctagtc ctctcagtgg gcatctatgc ggaggtggag aggcagaaat 

ataaaaccct tgaaagtgcc tttctggccc cagccatcat cctcatcctc ctgggggtca 
360 ■ * : ■ ; . : - ■ . ^ . .. . . 

tcatgttcat cgtctccttc attggcgtgc tggcttccct ccgtgacaac ctgtgccttc , 

420 • . . . ' v^;:^: ■ ■. ; , , •.. 

tccaagcgtt catgtacatc cttgggattt gcctcataat tgagctcatc ggtggcgtgg 

480 ■ V, :-„„::■:. , . • 

tagccttgat cttccggaac cagaccatcg actttctgaa tgacaacatt cgaagaggaa 

540 - . • .:r.;. : . , ■ . ; ^. . .-. 

tcgagaacta ctatgacgat ctggacttca aaaacatcat ggactttgtt cagaaaaagt 

600 I ■ . - . . , . ■ , . , . 

tcaagtgctg tggcggggaa gactaccggg attggagcaa aaaccagtac catgactgca 
660 
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atgccccggg acccctggcc tgcggggttc cctacacctg ctgcgtcaga aacacgacag 

720 * ■ ' y ' " . - .* 

aagtggtcaa caccatgtgc ggctacaaaa ccattg^ciaa ggaacggctc agcgtgcagg 
780 

acgtcatcta cgtgcggggc tgcaccaacg ccgtgctciit-etggttcatg^ gacaactata 
840 

ccatcatggc gggcctcctg ctgggcatcc tgctccccca ttctgggggt gctgctgaca 
900 : ; > 

ttcctgtaca tcacccgggt ggaggacatc .atcatggagc actctgtcac cgacggactt 
960 

ctggtfgccag gcgccaagcc cagcgtggag gcgg&aggca cggggtgctg catgtgctac 
1020 

cccaattagc gcccctgtcc ggacggtgcc aggaccacac cgctcgggcc tctgcgcagg 
1080 

ggccggaagg gactgtggat attctcccta cacattggcc ggaaccacgg ctgtgttggc 
1140 

tctggtggcc* tgttcaggcc teccacagcc ^actgcctctc tggggagtgg agcccctccc 
1200 

cagctctgag gtcctgtgcc tgcccaccct ctttggcatg gggatcaagg gcaccccttc 

1260 ' " ^ - ^'-'^ [':\ ' ' " - 

tccaggccag gccgctgggg aagggggtgc teat tgc tea gctcagggcc cgtttcattt 
1320 

ctggcaatgc ' catggcctgt ggtgtttatg cccctttgag-ggtaattttg tagtaatgca - 

1380 ' 
taagcgagga cggaagagac catatgtgct gtgtagggaa gggtgtgtgt gtggcccctt 

1440 ''^ ' ' ^ ' ■ * ' ^ ' ' ' ■ , 

cagggccctg gkgcccctca gccacacccc agaggccaag ttgggcccat ctcacagcct 
1500 

cccagggacc" ttgagcbcac 'cccaagactg ^ctgdtttgbt-gacc^ tctacctgat 
1560 "^'^ " 

ttttgtaaca ttcattttgt acacagttaa caggagtttc tgactaatca aagctgggtg 

-j_g2o ^ ' ' ■ ^ ' . ' ■ ■ ■ ■ - 

gttcggcgca caccccactc ttgcctctcc aagtcaigttt attaatcaag caataaagac 
1680 

atgatttttt aaaaa'a^aaa 'aaaaaaaaaa aa'aiaaaaaaa aaaMaaaaa aaaaaagggg 
1740 ' 
ggcccgttt 

1749 ■ / • ^ 'C . - ■■. *■•■;' . " ^ ■ ■ '" ^ 



<210> 14 
<211> 265 
<212> PRT 

<213> Homo sapiens 
<400> 14 

Met lie Ser Gly Ala S'er Ser Pro Tyr Gin Pro Thr Thr Glu Pro Val 

1 5 10 • - 15 

Ser Gin Arg Arg Gly Leu Ala Gly Leu Arg Cys Asp Pro Asp Tyr Leu 

• 20 * ' 25 ■ ' ' 30 

Arg Gly Ala Leu Gly Arg Leu Lys Val Ala Gin Val lie Leu Ala Leu 

- '35 • = • ^ 40 45 ' " " • 
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lie Ala Phe lie Cys lie Glu Thr lie Met Ala Cys Ser Pro Cys Glu 

50.- ^ 55^,. . . ^ 60 

Gly Leu. Tyr; Phe Phe Glu ;Phe;^yal Ser Cys Ser Ala. Phe Val Val Thr 
65 70 75 80 

Gly Val Leu Leu lie Met Phe Ser Leu Asn Leu His Met Arg lie Pro 

: 85 . , 90 . 95 . 

Gin lie Asn Trp Asn Leu ^Thr Asp Leu Val Asn Thr Gly Leu Ser. Ala 
100 105 110 

Phe Leu Phe Phe He Ala Ser He Val Leu Ala Ala Leu Asn His Arg 
115 ,120- . , . 12a ^ , 

Ala Gly Ala Glu lie Ala Ala^ Val Ile.' phe Gly, Phe Leu Ala Thr Ala 
130 135 ' 140 

Ala Tyr Ala Val Asn Thr Phe Leu Ala Vai Glri Lys Trp Arg Val Ser 

145 ^. ^ ^ 150^. _ - - ^_ j;;^^.^ ,155 _ . ,^ ... 160^ 

Val.Gy^ Gin Gin Ser Tte ;^n . Asp..Tyr . lie Arg Glu Ser 

.165 ' 170 ' ^ 175 

Arg Asp Val Asp Ser Arg Pro Glu lie Gin Arg Leu Asp Thr Lell Phe^ , 

rSO^. .■ ..^^,-,,^.^..185,....^, . ■ . .^^^ • , 

Leu Val ..Arg Thr ;,Al,a GJ-Y:- , 9/!-.^^ 9^^ * ^V? .^^^H Gly, 

195 ^ 200^ ' " 20^ ' . 

Pro Val Gly Lys Thr Ala Tyr Cys Cys His Lys Cys*^ Lys His Leu Glu' 

210 r ..V ; ?15- , .. .... .,,^220 . 

Arg. Lys , Thr Ser, yal, Thr. AIa Leu Thr Met. Val Prq.Thr Pro Val He 
225 230 235 , " ^ 240 

His Thr Ser Phe Lys Trp Ser Ala His Gin He Pro Leu Leu Leu ciy 
245 250 ' 255 

Tyr Ser Asp Cys Ser Leu Cys Phe He 

260 265 . 



<210> 15 
<211> 248 

<212> PRT ; ■ , , . ^ " ■ : . ^ - . . 

<213> Homo sapiens 

<400> .15 , . , , . . - 

Met Glu Gly Asp Cys Leu Ser Cys Met Lys Tyr Leu Met Phe Val PHe 
15 10 15 

Asn Phe Phe He Phe Leu Gly Gly Ala Cys Leu Leu Ala He Gly He 
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20 ' ' 25; ' ■ ' • "' ' 3b * 

Trp Val Met Val Asp Pro Thr Gly Phe Arg Glu lie Val Ala Ala Asn 

35 * 40 •"" '''^'^ ' 45 

Pro Leu Leu Leu Thr Gly Ala Tyr lie Leu Leu Ala Met Gly Gly Leu 

50 55 ' ' 60 

Leu Phe Leu Leu Gly Phe Leu Gly Cys Cys Gly Ala Val Arg Glu Asn 
65 , 70 75 80 

Lys Cys Leu Leu Leu Phe Phe Phe Leu Phe lie Leu He He Phe Leu 

85 "90 * "'^ 95 

Ala Glu Leu Ser Ala Ala He Leu Ala Phe He Phe Arg Glu Asn Leu 
100 105 110 

Thr Arg Glu Phe Phe Thr Lys Glu Leu Thr Lys His Tyr Gin Gly Asn 
115 ' " * i2'0 125 

Asn Asp Thr Asp Val Phe Ser Ala Thr Trp Asn Ser Val Met He Thr 

130 .13I5 ' " ' ' * 140 

Phe Gly Cys Cys Gly Val Asn Gly Pro Glu Asp Phe Lys Phe Ala Ser 
145 . *150 ' ■ '155' y 160' 

Val Phe , Arg Leu Leu Thr JLeu Asp , Ser Glu Glu Val Pro Glu Ala Cys 
'165 ' • ' ' "170 ■ ' 175 

Cys Arg Arg Glu Pro ..Gin Ser Arg Asp Gly Val Leu Leu Ser Arg Glu 
' 180 ' ' : ' ■ 3^35 ' - - ^190 ' 

Glu Cys Leu Leu Gly Arg Ser , Leu Phe. Leu Asn Lys Gin Gly Cys Tyr 

195 ' ' ' 200 ' 205 ' ' . 

Thr Val He Leu Asn Thr Phe Glu Thr Tyr Val. Tyr Leu .Ala Gly Ala 
210 , 215 ' ' - ' 

Leu Ala He Gly Val Leu Ala He Glu Leu Phe Ala Met He Phe Ala 
225 230 \ , " "235 240 

Met Cys Leu Phe Arg <Gly .He Gin ... 

: ' 245' ' ' ' . : 



<210> 16 

<211> 270 

<212> PRT 

<213> Homo sapiens 

<400> 16 

Met Pro Gly Lys His Gin His Phe Gin Glu Pro Glu Val , Gly Cys Cys 
1 5 10 "15 
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Gly Lys Tyr Phe Leu Phe Gly Phe Asn He Val Phe Trp Val Leu Gly 
20 25 30 

Ala Leu Phe Leu Ala He Gly Leu Trp Ala Trp Gly Glu Lys Gly Val 
35 40 45 

Leu Ser Asn He Ser Ala, Leu Thr Asp Leu Gly Gly Leu Asp Pro Val 
50 55 . €0 

Trp Leu Phe Val Val Val Gly Gly Val Met Ser Val Leu Gly Phe Ala 
65 70 75 80 

Gly Cys He Gly Ala Leu Arg Glu Asn Thr Phe Leu Leu Lys Phe Phe 

85 ' 90 "95 

Ser Val Phe Leu Gly Leu He Phe Phe' Leu Glu Leu Ala Thr 'Gly lie 
100 105 " lid 

Leu Ala Phe Val Phe Lys Asp Trp lie Arg! Asp Gin Leu Asn Leu Phe 
. 115 120 " ' 125 

He Asn Asn Asn Val Lys Ala Tyr Arg Asp Asp^ He Asp Leu Glri Asn 
130 135 ' 140 

Leu He Asp Phe Ala Gin Glu' Tyr Tr^ Ser Cys Cys Gly Ala Arg Gly 
145 150 155 160 

Pro Asn Asp Trp Asn Leu Asn ile^^Tyr Phe Asn Cys Thr" Asp Leu Asn 
165 ' 170 ' 175 

Pro Ser Argf Glu Arg Cys Gly Val Pr^. Phe Ser Cys^ 

180 185 190 

Pro Ala Glu A^p ValT Leu Asn Thr Gin Cys Gly Tyr Asp Val Arg' Leu 
195 200 . , 205 

Lys Leu Glu Leu Glu Gin )!31n Gly Phe He His thr Lys Gly Cys Val 
210 :215 ' 220 

Gly Gin Phe Glu Lys Trp Leu' is In' Asp Asn Leu lie 'y a 1 Val Ala Gly 

225 230 "'"^ 235 ^ 240 

Val Phe Met Gly He Ala Leu Leu Gin He Phe Gly'lle'cys Leu Ala 
245 250 255 

Gin Asn Leu Val Ser Asp He Lys Ala Val Lys Ala Asn Trp 
260 265 270 



<210> 17 
<211> 268 
<212> PRT 

<213> Homo sapiens 



OO70O76A1 I > 



wo 00/70076 



.PGT/USOO/13504 



16 



<400> 17 ' 
Met Ser Gly Lys His Tyr Lys Gly Pro Glu Val Ser Cys Cys He Lys 

1 5 10 .-15 V 

Tyr Phe He Phe Gly Phe Asn Val He Phe Trp Phe Leu Gly He Thr 

20 ■ ^ 25 '■■ ■ : ' " 30- * ■ * • 

Phe Leu Gly He Gly Leu Trp Ala Trp Asn Glu Lys Gly Val Leu Ser 

■ 35 '40 • . ' 45 • 

Asn He Ser Ser He Thr Asp Leu Gly Gly Phe Asp Pro Val Trp Leu 

50 55' - • 60- 

Phe Leu Val Val Gly Gly Val Met Phe He Leu Gly Phe Ala Gly Cys 
65 ' 70 75 ' 80 

He Gly Ala Tyr Gly Lys Thr Leu Ser Phe Ser Ser Phe Phe Leu Cys 

* ' QS ' SO ' 95 ^ 

Ser Trp Glu Leu Phe Ser Phe Leu Glu Leu Thr Ala Gly Val Leu Ala 

ioo ^ -"^105- 110 

Phe Val Phe Lys Asp Trp He Lys Asp Gin Leu Tyr Phe Phe He Asn. 
lis ' 120 • ^ ' ■ ' . 13^25 

Asn Asn He Arg Ala Tyr Arg Asp Asp He Asp Leu Gin Asn Leu He 

130 - • • ' ^ 135 - ' ^ 14b • 

Asp Phe Thr Gin Glu Tyr Trp Gin Cys Cys Gly Ala Phe Gly Ala Asp 

145 ■ 1^0; '"^^ - ^^155- (■'■ - ' "^160- 

Asp Trp Asn Leu Asn He Tyr Phe Asn Cys Thr Asp Ser Asn Ala Ser 
165 " ' 170' - . .175 ' 

Arg Glu Arg Cys Gly Val Pro Phe Ser Cys Cys Thr Lys Asp Pro Ala 
' ' 'l80'" ■ 185^ " ' ' " ' -'''l90- • 

Glu Asp Val lie Asn Thr Gin Cys Gly Tyr Asp Ala Arg Gin Lys Pro 

195 ' ' ' ' ' 200 ^; ■ 205 

Glu Val Asp Gin Gin He Val He Tyr Thr Lys Gly Cys Val Pro Gin 
210" ; 215 ';* • 220 

Phe Glu Lys Trp Leu Gin Asp Asn Leu Thr He Val Ala Gly He Phe 

225 '23d* '* ' ''225 ■ ■ 240- 

He Gly He Ala Leu Leu Gin He Phe Gly He Cys Leu Ala Gin Asn 

- 245 * ' " ' " 250 ' '•255 

Leu Val Ser Asp He Glu Ala Val Arg Ala Ser Trp 
260 265 



<210> 18 
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<211> 239 

<212>.PRT^ : ... : V r::.j . 

<213> Homo 'Sapiens jv 

<400> 18 , ^ q 

Met Ala Arg Gly Cys Leu Cys Cys Leu Lys Tyr Met Met Phe Leu Phe 
15 10 15 

Asn Leu lie Phe Trp Leu Cys Gly Cys Gly Leu Leu Gly Val Gly lie 
20 25 30 

Trp Leu Ser Val Ser Gin Gly Asn Phe Ala Thr Phe Ser Pro Ser Phe 
35 ' 40 45 

Pro Ser Leu Ser Ala Ala Asn Leu Val lie Ala lie Ala Pro Leu Ser 
50 55 60 

Trp Trp Thr Gly Phe Leu Gly Cys Leu Gly Ala lie Ly^ Gly Lys Gin 
65 70 75 80 

Cys Leu Leu Leu Ser Phe Ser Ser Sei; Leu Leu Vai lie Leu Leu Ala 
85 90 95 

Glu Leu lie Leu Leu ; lie Leu Phe Phe Val Tyr Met Asp Lys Cys Asn 
100 105 110 

:■ '. . : . . . ■ ^ .j^i.S ^r-^A vi i. :\ .--.A " . 

Glu Asn Ala Lys Lys Asp Leu Lys Glu Gly Leu Leu Leu Tyr His Thr 

115 120 125 

Glu Asn Asn Val Gly Leu LyS; Asn Ala Trp Asn lie ^lie cin Ala Glu 
130 135 146" 

Met Arg Cys Cys Gly Val Thr Aap Tyr Thr Asp Trp Tyr Pro Val Leu 
145 150 155 160 

Gly Glu Asn Thr Val Pro Asp Arg Cys Cys Met Glu Asn Ser Gin Gly 
165 170 175 

Cys Gly Arg Asn Ala. Thr Thr Pro Leu Trp Arg Thr ciy Cys Tyr Glu 
180 185 190 

Lys Val Lys Met Trp Pher Asp Asp Ash Lys His - Val Leu Gly Thr Val , 
195 200 205 

Gly Met. Cys lie Leu lie Met Gin He Leu Gly Met.. Ala Phe Ser Met 
210 215 220'' 

Thr Leu Phe Gin His Ilie His Apg/Thr Gly Lys Lys Tyr ' Asp* Ala 
225 .230 235 



<210> 19 
<211> 294 
<212> PRT 
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<213> Homo sapiens " 



<400> 19 

Met Pro Arg Gly Asp Ser Glu Gin Val Arg Tyr Cys Ala ' Arg Leu ' Ser 
^ 5 10. 15 ^ 

Tyr Leu Trp Leu Lys Phe Ser Leu Val Val Tyr Ser Thr Val Phe Trp 
20 25 30 

Leu lie Gly Ala Leu Val Leu Ser Val Gly lie Tyr Ala Glu Val Glu 
35 40 45 

Arg Gin Lys Tyr Lys Thr Leu Glu Ser Ala Phe . Leu Ala Pro Ala He 

50 ' - 55 • ^ 60 

He Leu He Leu Leu Gly Val He Met Phe He Val Ser Phe He Gly 
^5 ' 70 75 80 

Val Leu Ala Ser Leu Arg Asp Asn Leu Cys Leu Leu Gin Ala Phe Met 

85 " ' ' " '90 95 

Tyr. He Leu Gly lie Cys Leu He, He Glu Leu lie Gly Gly Val Val 

100 / ' 105 * " ' 110 

Ala Leu He Phe Arg Asn Gin Thr lie. Asp Phe., Leu Asn Asp Asn He 

: lis ' 120 * " ' 125 '' 

Arg Arg Gly lie Glu Asn Tyr Tyr Asp. Asp Leu Asp, Phe Lys Asn He 

130 ' ' ' i35 ■ ' ' ' 1^0 7 

Met Asp Phe Val Gin Lys Lys Phe Lys Cys Cys Gly Gly Glu Asp Tyr 

145 ■ ■ -' ISO ' 3^55 - ' 

Arg Asp Trp Ser Lys Asn Gin. Tyr His Asp. Cys Asn Ala Pro Gly Pro 
165; ' i7o' ■ ' ' 175 

Leu Ala Cys Gly Val Pro Tyr Thr Cys Cys Val Arg Asn. Thr Thr Glu, 
180 185 . ' ' 190 

Val Val Asn Thr Met Cys Gly Tyr Lys Thr He Asp Lys Glu Arg Leu 
195 200 205 

Ser Val Gin Asp Val He Tyr Val Arg Gly Cys Thr Asn Ala Val ,Leu 
210 215 220 

He Trp Phe Met Asp Asn Tyr Thr He Met Ala Gly Leu Leu Leu Gly 

225 230 , _ ^ 235 . ^ 240 

He Leu Leu Pro Gin Phe Leu Gly Val Leu Leu Thr Phe Leu Tyr He 

245 ..... 250 , . . 255 

Thr Arg Val Glu Asp He He Met Glu His Ser Val Thr Asp Gly Leu 

260 . . . 265 . 270 . 
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Leu Gly Pro Gly Ala Lys Pro Ser Val Glu Ala Ala Gly Thr Gly Cys 
275 280 285 

Cys Met. Cys. Tyr Pro„Asri 
290 



<210> 20 

<211> 135 

<.212> PRT . . 

<213> Homo sapiens 

<400> 20 ' 

Met Thr Glu Met Asp Trp> Pro" Pro Asp Ser Cys Cys Val Arg Glu Phe 
1 5 ' 10 15 



Pro Gly Cys Ser Lys Gin Ala His Gin Glu Asp Leu Ser Asp Leu Tyr 
20 25 30 ' 

Gin Glu Gly Cys Gly Lys Lys Met Tyr' Ser PHe Leu ^Arg, Gly Thr Lys 
35 40 45 

Gin Leu Gin Val Leu Arg PH^'^Leu ciy , lie Ser ile Gly Val thr Gin 
50 55 60 

lie Leu Ala Met lie" Leu Thr lie Thr^ Le\i Leii Trp Ala Leii Tyr. Tyr 
65 ' 70 75 80 



Asp Arg Arg Glu Pro GlX^Thr 'Asp Glh Met Met' ^ Lys Asn Asp. 

85 ' ' 90 95 

Asn Ser Glk His Lexi 'Ser Cys \ Pro Ser ' Vai Glu Leu: Leu Lys Pro Ser 
100 ' 105 110 

Leu Ser Arg lie Phe Glu His thr .Ser' Met Ala Asn Ser ^ phe Asn Thr 
115 120 ' 125 

His Phe Glii Met Glu 'Glu Leu 
130 135 



<210> 21 

<211> 164 

<212> PRT 

<213> Homo sapiens 



<400> 21 

Met Glu Gly Asp Cys Leu Ser Cys Met Lys Tyr Leii Met Phe Val Phe 

1 5 ^ . , 10 , 15 

Asn Phe Phe lie Phe Leu Gly Gly Ala Cys Leu Leu Ala Ile Gly lie 
20 25 , 30 

Trp Val Met Val Asp Pro Thr Gly Phe Arg Glu lie Val Ala Ala Asn 
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35 40 45 

Pro Leu Leu Leu Thr Gly Ala Tyr lie Leu Leu Ala Met Gly Gly Leu < . ' 
50 55 60 

Leu Phe Leu Leu Gly Phe Leu Gly Cys Cys Gly Ala Val Arg Glu Asn 
65 70 75 80 

Lys Cys Leu Leu Leu Phe Phe Phe Leu Phe lie Leu lie lie Phe Leu . 

85 90 95 , 

Ala Glu Leu Ser Ala Ala lie Leu Ala Phe lie Phe Arg Glu Asn Leu 
100 105 110 

Thr Arg Glu Phe Phe Thr Lys Glu Leu Thr Lys His Tyr Gin Gly Asn 
115 120 125 

Asn Asp Thr Asp Val Phe Ser Ala Thr Trp Asn Ser Val Met lie Thr 
130 135 140 

Phe Gly Cys Cys Gly Val Asn' (31y Pro Glu Asp Phe Lys Phe Ala Ser 
145 ISO 155 160 

Val Phe Asp' Ser < 



<210> 22 

<2ll> 111 **■ v-^" '-^^ 7'-^ ' ■ " 

<212> PRT ^ ' - 

<213> Homo sapiens 

<400> 22 

Met Ser Gly Lys His Tyr Lys Gly Pro Glu Val Ser Cys Cys lie Lys 

1 - % s\' 'Jt; ^. 10-- ■ 15 - 

Tyr Phe lie Phe Gly Phe Asn Val lie Phe Trp Phe Leu Gly lie Thr 

• ' ■ ^'20 ■ ' * ' • . 25 -' ^ ' ' ■ 30 

Phe Leu Gly lie Gly Leu Trp Ala Trp Asn Glu Lys Gly Val Leu Ser 

35 ' 40 ■ - 45 

Asn lie Ser Ser lie Thr Asp Leu Gly Gly Phe Asp Pro Val Trp Leu 

50 - '■ 55 • . • : ^ 60 = ' . . 

Phe Leu Val Val Gly Gly Val Met Phe lie Leu Gly Phe Ala Gly Cys 

65 '70 ' ~ 75* ■ • * ■ ' 80 

lie Gly Ala Tyr Gly Lys Thr Leu Ser Phe Ser Ser Phe Phe Leu Val 

85 " ' • ' - SO - - '* ■ • ' 95 

Phe Leu Gly Asn Tyr Phe Leu Ser Trp Ser Ser Leu Pro Glu Phe 
100 105 110 
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<210> 23 

<211>.239;.- v;" ■ : ' , ... 

<212> PRT 

<213> Homo sapiens 

<400> 23 

Met Ala Arg Gly Cys Leu Cys Cys Leu Lys Tyr Met Met Phe Leu Phe 

1 : 5 . I - 10 , 15 

Asn Leu lie Phe Trp Leu Cys Gly Cys Gly Leu Leu Gly Val Gly lie 

. . • 20 . . . .25 ' 30 . 

Trp Leu Ser Val Ser Gin Gly Asn Phe Ala Thr Phe Ser Pro Ser Phe 

V' 35 . -40 / .r,^, 45 

Pro Ser Leu Ser Ala Ala Asn Leu Val lie Ala Asn Arg His His Cys 

50 ' . 55 .i, , /, ^r,. 60 

His Gly Asp Gly Leu Pro Arg Leu Pro. Gly Gly His Gin, Gly Lys Gin 

65 -.70 . jxD ■.^■^75-,^ j ■ 80' 

Val Pro Pro Pro Gin Leu Phe His Arg Pro Val Gly His Pro Pro Ser 

85 90 , ,r95 

Lys Leu He Leu Leu Asn Leu Phe Phe Val Tyr Met Asp Lys Val Asn 
100 105 110 

Glu Asn Ala Lys Lys Asp Leu Lys Glu Gly Leu Leu Leu Tyr His Thr 
115 120 125 

Glu Asn Asn Val Gly Leu Lys Asn Ala Trp Asn He lie Gin Ala Glu 
130 135 ■ 140 

Met Arg Cys Cys Gly Val Thr Asp Tyr Thr Asp Trp Tyr Pro Val Leu 
145 150 . 155 160 

Gly Glu Asn Thr Val Pro Asp Arg Cys Cys Met Glu Asn Ser Gin Gly 
165 170 175 

■■*"*. t'^ ■ ^.V .■ V ' ■ - ^ ■ ■ 

Cys Gly Arg Asn Ala Thr Thr Pro Leu Trp Arg Thr Gly Cys Tyr.. Glu 
180 185 190 

Lys Val Lys Met Trp Phe Asp Asp Asn Lys His , Val Leu Gly Thr Val 
195 200 205 

Gly Met Cys He Leu He Met . Gin He Leu Gly Met Ala Phe Ser Met 
210 215 220 

Thr Leu Phe- Gin His He His Arg Thr Gly Lys Lys Tyr Asp Ala 
225 230 235 



<210> 24 
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<211> 222 

<212> PRT , . 

<213> Homo sapiens 

<220> , -r . ^ . 

<221> SITE , 
<222> (190) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<400> 24 

Met Phe Leu Phe Asn Leu lie Phe Trp Leu Cys ^Gly Cys Gly Leu Leu 
1 5 19 ' " 15 

Gly Val Gly. lie Trp Leu Ser Val Ser . Gin Gly Asn. Phe Ala Thr Phe 
20 25 30 

Ser Pro Ser Phe Pro Ser Leu Ser Ala Ala Asn Leu Val He Ala He 

35 40' ~ 45 

Gly Thr lie Val Met Val^ Thr Gly • Phe- Leu Gly Cys Leu Gly Al^ . Ser 

50 55 , - ' 60 ^' 

Arg Lys Thr, Ser Ala, Ser Ser Ser Ala Phe Ser Ser- Val, Leu Leu Val, 
65 70 - • 75 ^ 80 

He Leu Leu' Ala Glu, Leu r He, Leu ; Leu He Leu Phe Phe Val Tyr .Met 
85^ -90 95 

Asp Lys yal Asn. Glu.- Asn . Ala Lys. Lys. Asp Leu^Lys Glu Gly Leu Leu 
100 : r.' 105 110 

Leu Tyr His „Thr -Glu Asn Asn Val Gly^ Leu Lys- Asn Ala. Trp Asn He 
i , 115 : 120 ' ^^s' 

He Gin Ala Glu'Met.;Arg Cys Cys Gly Val Thr. Asp Tyr Thr, Asp Trp 
130 . : 135 140 , ' 

Tyr Pro Val Leu Gly .Glu Asn Thr Val Pro Asp Arg- Cys Cys Met Glu 
145 150 155 160 

Asn Ser Gin Gly Cys Gly, Arg Asn Ala Thr Thr Pro Leu Trp Arg Thr 
165 170 175 

Gly Cys Tyr Glu Lys. Val Lys Met Trp Phe Asp Asp Asn Xaa His Val 
180 185 ' 190 

Leu Gly Thr Val Gly . Met Cys He. Leu lie Met Gin He Leu Gly Met 
.195 200 205 

Ala Phe Ser Met. Thr Leu Phe Gin His lie His Arg Asp Trp^ 
210 215 220 



<210> 25 
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<211> 408 
<212> PRT 

<213> Homo sapiens 
<400> 25 

Met Pro Arg Gly Asp Ser Glu Gin Val Arg Tyr Cys Ala Arg Leu Ser 
1 5 10 15 

Tyr Leu *rrp Leti Lys Phe'Ser Leu Val Val Tyr Ser Thr Val Phe Trp 
20 25 30 

Leu lie ciy Ala Leu Var Leu Ser Val Gly lie Tyr Ala Glu Val Glu 
35 40 45 

Arg Gin Lys Tyr Lys Thr Leu "Glu Ser Ala Phe Leu Ala Pro Ala lie 

50 55 " " 60 ■ " 

lie Leu lie Leu Leii Gly Val lie Met ' Ph^- 116 'Val' Ser Phe lie Gly 
65 70 75 ^' 80 

Val Leu Ala Ser. Leu Arg Asp Asn^ L^ti^ C^s' Levi L^u' ciii Ala Phe, Met 
85 90 95 

Tyr 11^ Leu Gly lie Cys Leli' lie- lie' Glu Leu '116 Gly Gly Val Val 
100 105 ■■'^ ilo 

Ala Leu lie Phe Arg Asn' Glh^ Tht' lie Asp Phe' Leu'-Asri Asp 'Asn -lie ' 
115 120 125 

Arg Arg Gly lie Glu Ash" Tyt' Tyr- Asp' Asp' Leu'' Asp '^Phe^ Lys 'Asn> lie 
130 ' ' 135 140 

Met Asp Phe' Val Gin Lys' Ly3 Phe Lys Cys Cys Gly -Gly "Glu Asp Tyr 
145 ' ' ' 150 ' - 155 160 

Arg Asp' Trp Ser L'ys' Ai^ri Glh; Tyr HisS Asp Cy^ Asn '-Ala- Pro^Gl^^ Pro 
165 170 175 ; 

Leu Ala Cys Gly Vail' Pro Tft' Thr Cys' Cy^ Val' Arg Asn' Thr Thr Glu- 
180 • ' 185 ' ■ 190 

Val Val Asn Thr Met Cys' Giy Tyr Lys Thr lie Asp Lys Glu Arg Leu 
195 200 205 

Ser Val Gin Asp Val lie Tyr Val Arg Gly Cys^ Thr Asn Ala Val Leu 
210 215 220 

lie Trp* Phe Met Asp Asn Tyr Thr lie Met Ala' Gly ^ Leu -Leu Leu Gly 
225 ' 230 ' - 235 240 

lie Leu Leu Pro His Ser Gly Gly Ala' Ala Asp lie* Pro^ Val His His 
245 ' 250 255 

Pro Gly Gly Gly His His His Gly Ala Leu Cys His Arg Arg Thr Ser 
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260 265 270 

Gly Ala Arg Arg Gin Ala Gin Arg Gly Gly Gly Arg His Gly Val Leu 
275 280 285 

His Val Leu Pro Gin Leu Ala Pro Leu Ser Gly Arg Cys Gin Asp His 
290 295 300 

Thr Ala Arg Ala Ser Ala Gin Gly Pro Glu Gly Thr Val Asp lie Leu . 
305 310 315 320 ' 



Pro Thr His Trp Pro Glu Pro Arg Leu Cys Trp^-Leu Trp Trp Pro Val 
325 330 335 

Gin Ala Ser His Ser His Cys Leu Ser Gly Glu Trp Ser Pro Ser Pro 
340 345 350 

Ala Leu Arg Ser Cys Ala Cys Pro Pro Ser Leu Ala Trp Gly Ser Arg 
355 360 365 

Ala Pro Leu Leu Gin Ala Arg Pro Leu Gly Lys Gly Val Leu lie Ala • 

370' ' 375 ~' ^ 380 ' 

Gin Leu Arg Ala Arg Phe lie Ser Gly Asn Ala Met Ala Cys Gly Val 
385 390 395 400. : 

Tyr Ala Pro Leu Arg Val He Leu 
405 



<210> 26 

<211> 27 - 
<212> PRT 

<213> Homo sapiens 
<400> 26 

Gly Ala Leu Gly Arg Leu Lys Val Ala Gin Val He Leu Ala Leu lie 

1 ' - 5 ■ • - ■ ■ 10 - ' - '■■ ' 15 

Ala Phe He Cys He Glu Thr He Met Ala Cys 

' • *- 2Qf' ' " ' 25 ' V • 



<210> 27 ........ 

<211> 21 
<212> PRT 

<213> Homo sapiens^* ' ' ' ' • . 

<400> 27 

Glu Phe Val Ser Cys Ser Ala Phe Val Val Thr* Gly Val Leu Leu He 
1 5 10 15 

Met Phe Ser Leu Asn 
20 
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<210> *28 /y-'- ' . . ' . 

<211> 23 
<212> PRT 

<213> Homo, sapiens A /..; V 

<400> 28 

Thr Asp Leu Val Asn Thr;:Gly: Leu Ser Ala Phe Leu Phe Phe /lie Ala. 
1 5 . ' . 10 15 



Ser lie Val Leu Ala Ala.Le.ia. 
20 



<210> 29 , 
<211> 19 

<2122^ PRT . . ^ c -.: : .. v, . - 

<213> Homo sapiens ^. 

<400>- 29 ■ . V o\ i : v 

Gly Ala Glu lie Ala AlarVal lie Phe Gly Phe; Leu Ala Thr Aia Ala;, 
15 10 15 

Tyr Ala Val 



<210> 30 

<211> 91 

<212> PRT 

<213> Homo sapiens 



<400> 30 . . , . 

Val Cys lie Cys Val Arg Leu Leu Thr Leu Asp Ser Glu Glu Val Pro 
15 10 15 

Glu Ala Cys Cys Arg Arg Glu Pro Gin Ser Arg Asp Gly Val Leu Leu 
20 25 30 

Ser Arg Glu Glu Cys Leu Leu Gly Arg Ser Leu Phe Leu Asn Lys Gin 

35 .40 ,45 

Gly Cys Tyr Thr Val lie Leu Asn Thr Phe Glu Thr Tyr Val Tyr , Leu 
50 55 60 

Ala Gly Ala Leu Ala lie Gly Val Leu Ala lie Glu Leu Phe Ala .Met 
65 70 75 80 

lie -Phe Ala Met Cys Leu- Phe Arg Gly lie Gin, . . 

85 90 



<210> 31 
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<211> 23 

<212> PRT 

<213> Homo sapiens 

<400> 31 

Gly Gly Leu Leu Phe Leu Leu Gly Phe Leu Gly Cys Cys Gly Ala Val 

1 .5 , , . ' 

Arg Glu Asn Lys Cys Leu Leu 
20 



<210> 32 

<211> 11 

<212> PRT 

<213> Homo sapiens 

<400> 32 

Val Phe Trp Val Leu Gly Ala Leu Phe Leu Ala 
15 10 



<210> 33 ~ " 

<211> 16 

<212> PRT 

<213> Homo sapiens 

<400> 33 : J.. ...... , 

Gly Leu Asp Pro Val Trp Leu Phe Val Val Val Gly Gly Val Met Ser 
15 10 15 



<210> 34 
<211> 11 

<212> PRT ' ' ' ' ' ' 

<213> Homo sapiens 

<400> 34 

Val Phe Leu Gly Leu lie Phe Phe Leu Glu Leu 
IS 10 



<210> 35 
<211> 11 

<212> PRT ' ' 

<213> Homo sapiens 

<400> 35 

Gly Val Phe Met Gly lie Ala Leu Leu Gin lie 
15 10 
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<210> 36 

<211> 15 

<212> PRT 

<213> Homo sapiens 

<400> 36 

Phe -He Phe Gly Phe Asn Val He Phe Trp Phe Leu Gly He Thr 
1 5 10 15 



<210> 37 

<211> 12 

<212> PRT 

<213> Homo sapiens 

<400> 37 

Leu Phe Leu Val Val Gly Gly Val Met Phe He Leu 

1 5 ,10, , 



<210> 38 

<211> 11 

<212> PRT 

<213> Homo sapiens 

<400> 38 

Leu Phe Ser Phe Leu Glu Leu Thr Ala Gly Val 

1 :5 . r,.^ la ^ , 



<210> 39 

<211> 11 

<212> PRT 

<213> Homo sapiens 

<400> 39 

Gly He Phe He Gly He Ala Leu Leu Gin He 
15 10 



<210> 40 , 

<211>.12 

<212> PRT 

<213> Homo sapiens 

<400> 40 

Ser Thr Val Phe Trp Leu He Gly Ala Leu Val Leu 
1 5 10 



<210> 41 
<211> 11 
<212> PRT 
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" ■ • ■ : \r ■ • \\ , ■ 
<213> Homo sapiens ' ' ' ' ^ 

<40o> 41 • - ' \. . ■ 

He He Leu He Leu Leu Gly Val He Met^Phe / ' 



<2io> 42 

<211> X3 
<212> PRT 

<213> Homo sapiens - 

<400> 42 . :^ ^■ 

Met Tyr He Leu Gly He Cys Leu He He Glu Leu He 
1 5 10 



<210> 43 - ; ' ■ • • 

<211> 15 ^' ~ - 

<212> PRT * Ar.. ■'. V' : "l.A/" ... 

<213> Homo' sapiens: :-^ .'. :*:?>;-] . ■ 

<400> 43 

Leu Leu Leu Gly He Leu Leu Pro Gin Phe Leu Gly Val Leu Leu 
1 ' 5 10 15 



<210> -44 ' ■ - J):. 
<211> :36 . •%,-^ir,o.> ^- i' \ 'v:hi\"'' r- 

<212> PRT 
<213> :Homo sapiens 

<400> ^44 

Gly Thr Ser Tyr Gly Leu Pro Arg Tyr Arg Trp Leu Thr His Ala Trp 
1 ' 5 10 15 

Asn Phe Phe Gin Arg Glu Phe Lys Cys Cys Gly Val Val Tyr Phe Thr 
20 25 30 ' . 

Asp Trp Leu Glu ' ^' ' " ' 

35 ■ ■■ '' ■ :■ ■ •■• ■■■ ■• ■ ■ ■ • 
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